पंजीयन क्रमांक 
“छत्तीसगढ़/दुर्ग/09/2043-2045.” 


“बिजनेस पोस्ट के अन्तर्गत डाक 
शुल्क के नगद भुगतान (बिना डाक 
टिकट) के प्रेषण हेतु अनुमत. क्रमांक 
जी. 2-22-छत्तीसगढ़ गजट/38 सि. से. 
भिलाई, दिनांक 30-5-200.” 


छत्तीसगढ़ राजपत्र 


प्राधिकार से प्रकाशित 


क्रमांक J रायपुर, शुक्रवार, दिनांक 77 मार्च 2023--फाल्गुन 26, शक 944 
विषय--सूची 
भाग 7.—(7) राज्य शासन के आदेश, (2) विभाग प्रमुखों के आदेश, । wT3.—(4) विज्ञापन और विविध सूचनाएं, (2) सांख्यिकीय 
(3) उच्च न्यायालय के आदेश और अधिसूचनाएं, (4) सूचनाएं, 


राज्य शासन के संकल्प, (5) भारत शासन के आदेश और 
अधिसूचनाएं, (6) निर्वाचन आयोग, भारत की अधिसूचनाएं, | भाग 4.--(क) (१) छत्तीसगढ़ विधेयक, (2) var समिति के 


(7) लोक- भाषा परिशिष्ट, प्रतिवेदन, (3) संसद में पुर :स्थापित विधेयक, (ख) () 
अध्यादेश, (2) छत्तीसगढ़ अधिनियम, (3) संसद्‌ के 
भाग 2.--स्थानीय निकाय की अधिसूचनाएं. अधिनियम, (ग) (7) प्रारूप नियम, (2) अंतिम नियम. 


भाग १२ 


राज्य शासन के आदेश 


सामान्य प्रशासन विभाग 
मंत्रालय, महानदी भवन, नवा रायपुर, अटल नगर 


नवा रायपुर, अटल नगर दिनांक 2 फरवरी 2023 
क्रमांक ई I-6/2022/Uh-2.—IA शासन Wea भारतीय प्रशासनिक सेवा के आवंटन वर्ष 2007 बैच के निम्नलिखित 


अधिकारियों को आवंटन वर्ष से 76 वर्ष की सेवा पूर्ण कर लेने के फलस्वरूप, दिनांक 0i-0-2023 से सेवा के अधिसमय वेतनमान 
Pay Matrix ।.०५८)-।4 में इस शर्त के साथ पदोन्‍नत करता है कि वे Mid Career Training (Phase-IV) में अनिवार्य रूप से भाग लेंगे. 


30] 


संचालक, मुद्रण तथा लेखन सामग्री, छत्तीसगढ़ द्वारा शासकीय क्षेत्रीय मुद्रणालय, राजनांदगांव से मुद्रित तथा प्रकाशित--2023. 
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अधिकारियों को Telia उपरांत तालिका के कॉलम 4 में उनके नाम के सम्मुख दर्शित पद पर अस्थायी रूप से आगामी आदेश पर्यन्त पदस्थ करता 


है :-- 


क्र. अधिकारी का नाम 
(7) (2) 


वर्तमान पदस्थापना 
(3) 


नवीन पदस्थापना 
(4) 


I. सुश्री watt आबिदी, भा.प्र.से. 
(2007) 


2... श्री बसवराजू एस., भा.प्र.से. 
(2007) 


3... श्री हिमशिखर गुप्ता, भा.प्र.से. 
(2007) 


4. श्री मोहम्मद कैसर अब्दुलहक, 
भा.प्र.से. (2007) 


5. श्री यशवंत कुमार, ALVA. 
(2007) 


आयुक्त-सह-संचालक, आदिम जाति 
तथा अनुसूचित जाति विकास तथा 
अति. प्रभार प्रबंध. संचालक, 
अंत्यावसायी सहकारी वित्त एवं 
विकास निगम एवं संचालक, आदिम 
जाति अनुसंधान एवं प्रशिक्षण संस्थान, 
आयुक्‍त, वक्‍फ सर्वे. 


विशेष सचिव, गृह विभाग तथा अति. 
प्रभार विशेष सचिव, वन विभाग. 


विशेष सचिव (स्वतंत्र प्रभार), 
सहकारिता विभाग तथा अति. प्रभार 
विशेष सचिव (स्वतंत्र प्रभार), 
वाणिज्यिक कर (आबकारी एवं 
पंजीयन को छोड़कर) विभाग एवं 
विशेष सचिव (स्वतंत्र प्रभार), योजना, 
आर्थिक एवं सांख्यिकी, 20 सूत्रीय 
कार्यक्रम क्रिया. विभाग. 


विशेष सचिव, पंचायत एवं ग्रामीण 
विकास विभाग तथा अति. प्रभार 
आयुक्त, महात्मा गांधी नरेगा, रायपुर 
विशेष कर्तव्यस्थ अधिकारी, खाद्य, 
नागरिक आपूर्ति एवं उपभोक्ता संरक्षण 
विभाग. 


आयुक्त, रायपुर संभाग, रायपुर 


आयुक्त, आदिम जाति तथा अनुसूचित 
जाति विकास तथा अति. प्रभार प्रबंध 
संचालक, अंत्यावसायी सहकारी वित्त 
एवं विकास निगम एवं संचालक, आदिम 
जाति अनुसंधान एवं प्रशिक्षण संस्थान, 
SIH, TH सर्वे. 


सचिव, गृह विभाग तथा अति. प्रभार 
सचिव, वन विभाग. 


सचिव, सहकारिता विभाग तथा अति. 
प्रभार सचिव, वाणिज्यिक कर (आबकारी 
एवं पंजीयन को छोड़कर) विभाग एवं 
सचिव, योजना, आर्थिक एवं सांख्यिकी, 
20 सूत्रीय कार्यक्रम क्रिया. विभाग. 


सचिव, पंचायत एवं ग्रामीण विकास 
विभाग तथा अति. प्रभार आयुक्त, महात्मा 
गांधी नरेगा, रायपुर, विशेष कर्तव्यस्थ 
अधिकारी, खाद्य, नागरिक आपूर्ति एवं 
उपभोक्ता संरक्षण विभाग. 


आयुक्त, रायपुर संभाग, रायपुर 


> श्री के. सी. देवासेनापति, भा.प्र.से. (2007) जो वर्तमान में भारत सरकार में केंद्रीय प्रतिनियुक्ति पर कार्यरत्‌ हैं, को उनसे कनिष्ठ 
अधिकारी श्री बसवराजू एस., भा.प्र.से. (2007) के अधिसमय वेतनमान में पदोन्नति के दिनांक से अधिसमय वेतनमान Pay Matrix Level- 


4 में प्रोफार्मा पदोन्नति प्रदान करता है. 


3. विभागीय समसंख्यक पत्र दिनांक 30--2022 द्वारा 0 रिक्तियों के निर्धारण हेतु प्रस्ताव भारत सरकार को प्रेषित किया गया है. 
भारतीय प्रशासनिक सेवा (वेतन) नियम, 206 के नियम 3(2) (iii) की व्यवस्था अनुसार भारत सरकार से 30 दिवस के भीतर रिक्ति निर्धारण 
की जानकारी अपेक्षित रहने तथा अधिसमय वेतनमान में रिक्ति उपलब्ध होने से 05 रिक्ति निर्धारित मानी गई है. 


छत्तीसगढ़ के राज्यपाल के नाम से तथा आदेशानुसार, 


डी. डी. सिंह, सचिव. 
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ENERGY DEPARTMENT 
Mantralaya, Mahanadi Bhawan Nawa Raipur, Atal Nagar 


Nawa Raipur, the 27th February 2023 


No. 505/F-26/04/ECBC/209/3/2.— WHEREAS, clause (p) of section 4 of the Energy Conservation Act, 
200 (Central Act 52 of 200l) empowers the Central Government to prescribe Energy Conservation Building Code for 
efficient use of energy and its conservation in the building or building complex, by notification, in consultation with the 
Bureau of Energy Efficiency. 


AND WHEREAS, Government of India issued the Energy Conservation Building Code, 2007, under clause 
(p) of section 4 of Energy Conservation Act, 200]; 


AND WHEREAS, cluase (a) of section 5 of the Energy Conservation Act, 200] empowers the State Govern- 
ment to amend the Energy Conservation Building Code, in consultation with the Bureau of Energy Efficiency, to suit 
regional and local climatic conditions and may, specify and notify Energy Conservation Building Code with respect to 
use of energy in the buildings. 


Now, THEREFORE, in exercise of the powers conferred by clause (a) section l5 and section 57 of the Energy 
Conservation Act, 200I (Central Act 52 of 200), the Government of Chhattisgarh, hereby, amend the Energy Conser- 
vation Building Code 2007 issued by Government of India to suit the regional and local climatic condition of 
Chhattisgary» h State and notify it as the Chhattisgarh Energy Conservation Building Code, 2022 as specified in the 
schedule hereto. 


By order and in the name of the Governor of Chhattisgarh, 
ANKIT ANAND, Secretary. 


SCHEDULE 


CHHATTISGARH ENERGY CONSERVATION BUILDING CODE 2022 
({CGECBC 2022) 


l. Purpose 


_In accordance with section 4(p) of the Energy Conservation Act 200 the purpose of the 
Chhattisgarh Energy Conservation Building Code (CGECBC) is to provide minimum 
requirements for the energy-efficient design and construction of buildings in Chhattisgarh 
falling under climatic zone: composite and warm humid, using CGECBC 2022. The Code also 
provides two additional sets of incremental requirements for buildings to achieve enhanced 
levels of energy efficiency that go beyond the minimum requirements. 


2. Scope 


The CGECBC is applicable to buildings or building complexes that have a connected load of 50 
kW or greater or a contract demand of 60 kVA or greater or Built-up area greater than I000 
m? (Square Meters) and are intend to be used for commercial purposes. 


Buildings intended for private residential purposes only are not covered by the Code. This 
code would become mandatory as and when it is notified by the Government of 
Chhattisgarh in the official Gazette under clause (a) of Section 5 of the Energy 
Conservation Act 2004 (57 of 2002) 


2. Energy Efficiency Performance Levels 


The code prescribes the following three levels of energy efficiency: 


(a) Chhattisgarh Energy Conservation Building Code Compliant Building (CGECBC Building) 
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CGECBC Buildings shall demonstrate compliance by adopting the mandatory and prescriptive 
requirements listed under CGECBC Compliant Building requirements in $4 to 977 or by 
following the provisions of the Whole Building Performance (WEP) Method in $9. 


[9] Chhattisgarh Energy Conservation Building Code Plus Building (CGECBC+ Building) 


CGECBC+ Buildings shall demonstrate compliance by adopting the mandatory and 
prescriptive requirements listed under OGOGECBC+ Compliant Building requirements in $4 ta 
§7, or by following the provisions of the Whole Building Performance (WEP) Methed in $9. 


(¢) Super Chhattisgarh Energy Conservation Building Code Building (Super CGECBC Building) 


Super CGECBC Buildings shall demonstrate compliance by adopting the mandatory and 
prescriptive requirements listed under Super (05६8७ Compliant Building requirements in $4 
to §7, or by following the provisions of the Whole Building Performance (WIBP) Method in §9. 


2.2 Building Systems 


The provisions of this code apply ta: 


(a) Building envelope; 

ib) Mechanical systems and equipment, including heating, ventilating, and alr conditioning, 
seraice hot water heating; 

(c) Interior and exterior lighting and 

[७) Electrical power and motors and renewable energy systems. 


The provisions of this code do not apply to plug loads and equipment and parts of buildings 
that use energy for manutacturing processes, unless otherwise specified in the CGECBC. 


2.3 Precedence 


The following codes, pragrams, and policies will take precedence over the CGECBC in case of 
eanfllet: 


(a) Any policy notified as taking precedence over this Code, or any other rules on safety, 
security, health, or environment by Central, State, or Local Government. 

(b) Bureau of Energy Efficiency’s Standards and Labelling for appliances and Star Rating 
Program for buildings provided both or either are more stringent than the requirements 
of COGECBC. 


2.4 Reference Standards 


The National Building Cade of lindia 206 (NBC) is the reference standard for lighting levels, 
heating, ventilating, amd air conditioning (HVAC), thermal comfort conditions, natural 


| है Symbol denotes section numbers used dn this Code 
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ventilation, and any other building materials and system design criteria addressed im this 
Code. 


Standards and labelling (S&L) Program of BEE? will be applicable for minimum equipment 
efficiency standards, wherever specified. In case the schedule of S&L is revised for any 
equipment, the year of building permission by the Authority having Jurisdiction? will be 
considered as base year for CGECBC compliance. 


5 Building Classification 


Any one or more building or part of a building with commercial use is classified as per the 
functional requirements of its design, construction, and use. The key classification is as below: 


la) Hospitality: Any building in which sleeping accommodation is provided for commercial 
purposes, except any building classified under Health Care. Buildings and structures 
under Hospitality shall include the following: 


i, - Na-star Hotels — like Lodging-houses, dormitories, mo-star hotels/motels 


li, Resort 
iii. Star Hotel 
(b) Health Care: Any building or part thereof, which 5 used for purposes such as medical or 


other treatment or care of persons suffering from physical or mental illness, disease, or 
infirmity; care of infants, comvalescents, or aged persons, and for penal or correctional 
detention in which the liberty of the inmates is restricted. Health Care buildings ordinarily 
provide sleeping accommodation for the occupants. Buildings and structures like 
hospitals, sanatorla, out-patient healthcare, laboratories, research establishments, and 
test houses are imcluded under this type. 

(0) Assembly: Any building or part of a building, where number of persons congregate or 
gather for amusement, recreation, social, religious, patriotic, civil, travel and similar 
purposes, Buildings like theatres or motion picture halls, gathering halls, and transport 
buildings like airports, railway stations, bus stations, and underground and elevated mass 
rapid transit system are Included Im this group. 

(d} Business: Any building or part thereof which is used for transaction of business, for 
keeping of accounts aind records and similar purposes, professional establishments, 
and service facilities, There are two subcategories under Business — Daytime 
Business and 24-hour Business. Unless otherwise mentioned, Business buildings 
shall include both Daytime and 24-hour subcategories. 

{e) Educational: Any building used for schools, colleges, universities, and other training 

institutions for day-care purposes involving assembly for instruction, education, or recreation 

for students. If residential accommodation is provided in the schools, colleges, or universities 


१ Bureau of Energy Efficiency, Ministry of Power, Government of Inala 

3 Urban Administration & Development Department, Town & Country Plonning Department ond Neve 
fajgur Develapment Authonty of Government of Chhattisgarh ore the Authorities hoving Jurisdiction as 
defined in OGECHC Rules 2022 
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or coaching/ training Institution, that portion of occupancy shall be classified as a No-star 
Hotel. Buildings and structures under Educational shall include following types- 


i, Schools 
ii, All other types of institutes, e.g. college, university, training institutes ete. 


(f) Shopping Complex: Any building or part thereof, which is used as shops, stores, market, 
for display and sale of merchandise, either wholesale or retail. Buildings like shopping 
malls, stand-alone retails, open gallery malls, super markets, or hyper markets are 
included in this type. 

(2) Mived-use Bullding: ln a mixed-use building, each commercial part of a building must be 
classified separately, and — 


i. apart of the mixed-use building has different classification and is less than 
॥0% of the total above grade floor area, the mixed-use building shall show 
compliance based on the bwilding sub-classification having higher 
percentage of above grade floor area. 

li, if. a part of the mixed-use building has different classifleation and one or 
more sub-classification is more than l0% of the total above grade floor area, 
the compliance requirements for each sub-classification, having area more 
than 30% of above grade floor area of a mixed-use bullding shall be 
determined by the requirements for the respective building classification in 
64 to $7. 


Any building which does not fall under any of the categories defined above shall be classified 
in a category mentioned above that best describes the function of the bullding. 
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Mote 2-7 Biitding Tiypotogies for (5४ 6 2४८ 


Energy efficiency requirements for the Code were derived after analysing 46 
different non-residential bullding typologies (shown below}, that in turn are 
broadly based on building classification in the National Building Code of India, 
Spatial layouts, material specifications, fagade characteristics, and occupancy 
pattems have an impact on energy efficiency of a building and differ for these 
typologies. Potential for reducing energy use with technology and materials thus 
varies from building type to type. By analysing this potential, CGECBC energy 
efficiency requirements are now sensitive to building typologies and, to the extent possible, only 


requirements that are feasible have been included. 


Hospitality 


Educational 


Star Hotel 
Mo Star Hotel 


Resort 


Collage 
University 
bnstifutien 
School 
Hospital 


‘Out-patient Healthcare 


Shooping hall 
Stand-alone Retails 
Open Gallery Malls 
Super Markets 


Daytime use 


” 24-hours use 


Multiplex 


Theatre 


Building used for Transport Services 
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3. Compliance and Approach 


3.. General 


To comply with the CGECBC, bulldings shall 


(a) have an Energy Performance Index Ratio (EPI Ratio) as defined in §3.4.2 that is less 
than or equal ta 3 


and, 


{b) Meet all mandatory requirements mentioned under $4.2, $5.2, #6.2, and 97.2. 


3.4.4 Energy Performance Index 


The Energy Performance Index (EPI) of a building Is its annual energy consumption in 
kilowatt-hours per square meter of the building. While calculating the EPI of a building, 
the area of unconditioned basements shall not be included. EP] can be determined by: 


annual energy consumption in kWh 


PE __. 
total builtup area (excluding unconditioned basements) 


To comply with the CGECBC, EPI value shall be rounded off to two decimal places in 
accordance with 5 2: 7960 'Rules for rounding off numerical values, 


3.4.2 Determining EPI Ratio 


The EPI Ratio of a building is the ratio of the EPI of the Proposed Bullding te the EPI of the 
Standard Building: 


EP! of Proposed Building 


877 AGES =e or Standard Suiling 


Where, 


Proposed Building is comsistent with the actual design of the bullding, and complies with 
all the mandatory requirements of (5808. 


Standard Building is a standardized building that has the same building floor area, gross 
wall area and gross roof area as the Proposed Building, complies with the mandatory 
requirements $4.2, 55.2 , §6.2, and §7.2, and minimally complies with prescriptive 
requirements of $4.3, 95.3, and §6.3 for CGECBE compliant buildings. 
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The EPI ratio of the Proposed Building shall be established through any one of the 
following two methods described in 93.2 — 


(a) Prescriptive Method (sme $3.2.2] 


(0] Whole Building Performance Method (see 43.2.3] 


3..3 EPI Ratio for Core and Shell Buildings 


EPI for core and shell buildings shall be calculated for the entire building based on the final 
design of the common areas and the relevant mandatory undertaking(s) in the tenant 
lease agreement for the leased areas, as per §3.2.2.] or §3.2.3,, 


3.4. EPI Ratio for Mixed-use Development 


Ina mixed-use building, each commercial part of a building must be classified separately, 
and EP! Ratio shall be calculated separately for each sub-classification, as per $3.2.2. or 
§3.2.4.]. The EP! Ratio of a mixed-use Proposed Building shall be calculated based on area- 
weighted average method. To calculate the reference maximum design EPI Ratla, listed im 
Table 9-7 and Table 9-8 applicable for the mixed-use building, each cornmercial part of 
mixed-use Building shall be classified separately and: 


[9] Ifa part of the mixed-use building has different classification and is less than ]0% of 
the total above grade area (AGA), the EFI Ratio of the mixed-use Proposed Building 
shall be less than or equal to Maximum Allowed EPI ratio listed im Table 9-7 and Table 
9-8 for the bullding sub-classification having highest percentage of above grade floor 
area. 

Ifa part of the mixed-use building has different dassification and is more than ]0% of 
the total above grade floor area, the EPI ratio of the mixed-use Proposed Building 
shall be less than or equal to Maximum Allowed EPI ratio for compliance calculated 
based on area weighted average method for all building sub-classificatians listed in 
Table 9-7 and Table 9-8 


[0 


— 


Exceptions to the above: Any portion of a mixed-use bullding classified In a category 
which does mot fall under the scope of CGECBC is exempted from demonstrating 
compliance. 


3.2 Compliance Approaches 


Buildings that fall within the scope of the CGECBC as mentioned in $2, shall comply with 
the Code by meeting all the mandatory requirements (see §3.2.i) and any of the 
compliance paths mentioned im $4.2.2, or 93.2.3. 


4.2.. Mandatory Requirements 


Buildings shall comply with all mandatory requirements mentioned under §4.2, §5.2 , 
86.2, and $7.2, irrespective of the compliance path, 
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3.2.2 Prescriptive Method 


4A building complies with the OGECBC using the Prescriptive Method if it meets the 
prescribed minimum for maximum) values for envelope components ($4.3), cormfert 
systems and controls (§5.3, §5.3.2, §5.3.3), and lighting and controls (96.3), In addition 
to meeting all the mandatory requirements. 


क3,2. EP! Ratio through Prescriptive Method 


CGECBC Buildings that dernonstrate compliance through the Prescriptive Method (§3.2.2) 
shall be deemed to have an EPl equal to the Standard Building EPI, and therefore an EPI 
Ratio of l. CGECEC+ Buildings and Super-CGECBC Buildings that demonstrate compliance 
through the Prescriptive Method shall be deemed to have an EFI Ratio equal to the EFI 
Ratios listed in §9.5 under the applicable building type and climate zone. 


3.2.22 Building Envelope Trade-off Method 


To comply with the Prescriptive Method of Section $4, the Building Envelope Trade-off 
Methed may be used in place of the prescriptive criteria of $4.3., §4.3.2 and 94.3.4. 4 
bullding complies with the CGECBC using the Building Envelope Trade-off Method if the 
Envelope Performance Factor (EPF) of the Proposed Building is less than or equal to the 
EPF of the Standard Building, calculated as per 94.3.5. 


3.2.2.3 Total System Efficiency Method 


For projects using central chilled water plants, the Total System Efficiency approach may 
be weed to comply with the Prescriptive Method of §5. This approach may be used in place 
of the prescriptive criteria of chillers (§5.3. and §5.3.6], chilled water pumps (95.3.2), 
condenser water pumps (65.3.2), and cooling tower fan (§5.3.3). As Per this approach, a 
building camplies if the Total System Efficiency thresholds are met as per Table 5-29: 
Maximum System Efficiency Threshold for CGECBC, CGECAC+, and Super-CGECBC 
Buildings. Compliance with other prescriptive requirements [95.3], as applicable, shall be 
met, 


3.2.2.4 Low Energy Comfort Systems 


Low Energy Comfort Systerns (95.3.]3) is a simplified approach that provides projects 
using Low Energy Comfort Systems an opportunity to achieve improved compliance levels 
of CGECHC+ and Super-CGECBC. This approach is applicable to Prescriptive Method of 
Section 45, In addition to compliance with the applicable prescriptive requirements (65-3), 
the propects must meet the sum of cooling and heating requirement using approved list 
of low energy systems as per requirements in §5.3.3. 


3.2.3 Whole Building Performance Method 


4A building complies with the CGECBC using the Whole Building Performance [WEP] 
Method when the estimated annual energy use of the Proposed Design is bess than that 
of the Standard Design, even though it may not comply with the specitic provisions of the 
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prescriptive requirements in }4 through $7. The mandatory requirements of $4 through 
हुए ($4.2, 95.2, 66.2, and $7.2) shall be met when using the WEP Method. 


3.2.3.. EPI Ratio through Whole Building Performance Method 


The EP! of buildings that demonstrate compliance through Whole Building Performance 
Method (63.2.3) shall be calculated using the compliance path defined im §3..] and 
detailed in $9. The EP! Ratio of a building that uses the Whole Building Performance 
Method to show compliance, should be less than or equal to the EPI Ratio listed in §9.5 
far the applicable building type and climate zone. 


3.3 Compliance Requirements 


3.3.4. New Building Compliance 


कब Full building Compliance 


New buildings with completed fit-outs shall comply with either the provisions of §3.2. 
and either the provislan of 63.2.2 of 43.2.3. 


3.3.2 Core and Shell building Compliance 


New core and shell building shall comply with the provisions of $3,2,.] and either the 
provision of 63.2.2 or §3.2.3 following base building systems in the common areas: 


(a) Building envelope 

(b} Thermal comfort systems and controls jonty those installed by developer owner] 
[c) Lighting systems and controls (only those installed by developers owner) 

[d) Electrical systems (installed by developer/ owner] 

(2) Renewable energy systems 


Additionally, the tenant lease agreement shall have a legal undertaking clause to ensure 
interior fit-outs made by tenant shall be CGECBC compliant, The legal undertaking shall 
mandate the relevant energy efficiency compliance requirements in accordance with the 
provisions of §3.2.] and §3.2.2 for all interior fit-outs within the tenant leased area. 


3.3.2 Additions and Alterations to Existing Buildings 


If any existing building after additions or alterations changes its connected load to 50 kilo- 
Watt (ki) or above or a contract demand of 60 kilo-Volt Ampere (kVA) or above or built- 
up area above L000 m? (square meter} shall comply with the provisions of $4 through 97, 
Compliance may be demonstrated in either of the following ways: 


ja) The addition shall comply with the applicable requirements, or 

ib) The addition, together with the entire existing building, shall comply with the 
requirements of this CGECBC that shall apply to the entire building, as if It were a new 
building. 
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Exceptions to §3.3.2: When space conditioning is provided by existing systems and 
equipment, the existing systems and equipment need not comply with this code. 
However, any new equipment installed must comply with specific requirements 
applicable to that equipment. 


3.4 Approved Compliance Tools 


A building following the whole building performance method of 49 or Total System 
Efficiency - Alternate cornpllance approach of $5.3.l2 shall show compliance through 
online BEP-EMIS or whole building energy simulation software endorsed by BEE. 


Compliance to the daylight requirements of 64.2.3, if calculated through software tools, 
shall be shown through online BEP-EMIS of daylighting software approved by BEE. 


3.9 Administrative Requirements 


Administrative requirements, including but not limited to, permit requirements, 
enforcement, interpretations, claims of exemption, approved calculation methods, and 
rights of appeal are specified by the authority having jurisdiction’ and included in (56808 
Rules 2022 in reference with the location of the building. 


3.6 Compliance Documents 


3.6.7 Compliance Documents 


Construction drawings and specifications shall show all pertinent data and features of the 
building, equipment, and systems in sufficient detail to permit the authority having 
jurisdiction to verify that the building complies with the requirements of CGECEC. Details 
shall in¢lude, but are mot limited te: 


(a) Building Envelope: opaque construction materials and their thermal properties 
including thermal conductivity, specific heat, density along with thickness; 
fenestration U-factors, solar heat gain coefficients (SHGC}, visible light transmittance 
[शा] and building envelope sealing documentation; overhangs and side fins, building 
envelope sealing details; 

ib) Heating, Ventilation, and Air Conditioning: system and equipment types, sizes, 
efficiencies, and controls; economizers; variable speed drives; piping insulation; duct 
sealing, Insulation and location; solar water heating system; requirement for balance 
report; 


3 puthority Roving jorsdiction ere Libor Administration and Orvelgoment Oepartiment (LAD, 
Town & Country Planning 7607) or Neve Rolpor Atal Nagar Vikas Pradhikarn (NRANVP) of 
Government of Chhattisgarh 
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[ए) Lighting: lighting schedule showing type, number, and wattage of lamps and ballasts; 
automatic lighting shutoff, occupancy sensors, and other lighting controls; lamp 
efficacy for exterior lamps; 

(d) Electrical Power: electric schedule showing transformer losses, motor efficiencies, and 
power factor correction devices; electric check metering and monitoring system, 

[९] Renewable energy systems: system peak installed capacity, technical specifications, 
sOlar 2one area, 


3.6.2 Supplemental Information 


The authority having jurisdiction may require supplemental information necessary to 
verify compliance with CGECBC such as calculations, worksheets, compliance forms, 
manufacturer's literature, or other data, 


4. Building Envelope 


4./ General 


The building envelope shall comply with the mandatory provisions of 64.2, and the 
prescriptive criteria of $4.3. In case alternative compliance path of Building Envelope 
Trade-off Method is used for compliance, requirements of §4.3.5 and relevant criteria of 
§4.3 shall be met. 


4.2 Mandatory Requirements 


4.2.. Fenestration 
4.2.0 U-Factor 


U-factors shall be determined for the overall femestration product (including the sash and 
frame) lin accordance with I80-25089 by an accredited independent laboratory, and 
labelled or certified by the manufacturer, U-factors for sloped glazing and skylights shall 
be determined at a slope of 20 degrees above the horizontal. For unrated products, use 
the default table in Appendix A. 


4.2.2 Solar Heat Gain Coefficient 


SHGC shall be determined for the overall single or multi glazed fenestration product 
(including the sash and frame] in accordance with IS0-25099 by an accredited 
independent laboratory and labelled or certified by the manufacturer. 


Exceptions to $4.2...2: 
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(a) Shading coefficient (5C) of the centre of glass alone multiplied by 0.26 is an acceptable 
alternate for compliance with the SHGC requirements for the overall fenestration 
area, 

(b} Solar heat gain coefficient (SHGC) of the glass alone is an acceptable alternate for 
compliance with the SHGC requirements for the overall fenestration product. 


4.2.4.3 Visible light transmittance 


Visible light trangmittance (VLT) shall be determined for the fenestration product in 
accordance with 40-5099 by an accredited independent laboratory, and labelled or 
certified by the manufacturer, For unrated products, VLT of the glass alone shall be de- 
rate by L0% for demonstrating compliance with the VLT requirernents for the overall 
fenestration product. 


42.2 Opaque Construction 


4.2.2.4 U-Factor 

U-factors shall be calculated for the opaque construction in accordance with (80-6946. 
Testing shall be done in accordance with approved 50 Standard for respective insulation 
type by an accredited independent laboratory, and labelled of certified by the 
manufacturer. For unrated products, use the default tables in Appendix A. 


4.2.2.2 Solar Reflectance 


Solar reflectance for the external opaque roof construction shall be determined in 
accordance with ASTM E903-96 by an accredited independent laboratory, and labelled or 
certified by the manufacturer. 


4.2.2.3 Emittance 


Emittance for the external opaque roof construction shall be determined in accordance 
with ASTM E408-7] (RA 996) by an accredited independent laboratory, and labelled or 
certified by the manufacturer. 


42.3 Daylighting 


Above grade floor areas shall meet or exceed the useful daylight illuminance (UDI) area 
requirements listed in Table 4- for 90% of the potential day-lit time in a year. Mixed-use 
buildings shall show compliance as per the criteria prescribed in $2.5. Compliance shall be 
demonstrated either through daylighting simulation method in $4.2.3.] of the manual 
method in §4.2.3.2. Assembly buildings and other buildings where daylighting will 
interfere with the functions or processes of 50% (or more] of the building floor area, are 
exempted from meeting the requirements listed in Table 4-4, 


Exceptions to §4.2.3: 


Assembly buildings and other buildings where day-lighting will interfere with the functions 
or processes of 50% [or more) of the building floor area, are exernpted from meeting the 
requirements listed in Table 4-i, 
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Table बन :? Daylight Requirement 


Building Category Percentage of above grade floor area meeting the 
oe UIFEMMENE a a >क- जनक कलअ 
ae CGECBC CGECBC+ Super-CGECRC 
~ Business, 4% 50% 60K. 
Educational शशि शशि शशि शशि शककिकीकककीकी कक कीककककिककिककीलकककिकककीकककीकीकिि 
“Mo Star Hotel 30% का 50K 
Star Hotel 
Healthcare 
| Resort 45% 55% 65% 
Shopping Complex 00000 जज जि 9» सी छछछछछछछऋ 
हा मम Exempted aes 


4.2.3.4 Daylighting Simulation Method 


Only BEE approved software shall be used to demonstrate compliance through the 
daylighting simulation methad, Buildings shall achieve illuminance level between ]00 bux 
and 2,000 lux for the minimum percentage of floor area prescribed in Table 4-i for at least 
90%. of the potential day-lit time. Wuminance levels for all spaces enclosed by permanent 
internal partitions (opaque, translucent, of transparent) with height greater or equal to 2 
mi from the finished floor, shall be measured as follows: 


[9] Measurements shall be taken at a work plane height of 0.8 m above the finished floor. 
The period of analysis shall be fixed for continuously 3 hours per day, anytime between 
7200 AM IST te 52:00 PM IST, resulting in 2,920 hours in total for all building types except 
for Schools. Schools shall be analysed for continuously 7 hours per day, anytime between 
700 AN IST to 3:00 PM IST, 

Available useful daylight across a space shall be measured based on point-by-point grid 
values. UDI shall be calculated for at least one point for each square meter of floor area. 
Fenestration shall be modelled with actual visible light transmission (VLT} as per the 
details provided in the material specification sheet. 

All surrounding natural or man-made daylight obstructions shall be modelled If the 
distance between the facade of the building (for which compliance is shown) and 
surrounding natural or man-made daylight obstructions is less than or equal to twice the 
height of the man-made or natural sunlight obstructers. if the reflectance of the surfaces 
is not known, default reflectance of 70% and एक shall be used for all vertical surfaces of 
man-made and natural obstructers respectively, 

Interior surface reflectance shall be modelled based on the actual material specification. 
if material specification is not available, the default values in Table 4-2 shall be used: 
Decumentation requirement te demonstrate compliance are: 


i, Brief description of the projact with location, number of stories, space 
types, hours of operation and and software weed. 

ii, Summary describing the results of the analysis and output file from 
simulation teal outlining point wise compliance for the analysis grid and 
compllance in percentage. 


36 


छत्तीसगढ़ राजपत्र, दिनांक 77 मार्च 2023 


[ भाग ॥ 


iil, Explanation of any significant modelling assumptions made. 

iv. Explanation of any error messages noted in the simulation program 
output, 

v. Building floor plans, building elevations & sections, and site plan with 
surrounding bullding details (if modeled). 

wi. Material reflectance, analysis grid size, total number of grid 
size/resolution, total number of grid points. 


Table 4-2; Default Values for Surface Reflectance 


Sufoce Tyor Reflectance 

_WallorVertical Internal Surfaces जाए 
a नम मम हे 

Aloor a 

Furniture (permanent) 


4.2.3.2 Manual Daylighting Compliance Method 


This methed can be used for demonstrating compliance with daylighting requirements 
without simulation. Daylight extent factors (DEF) mentioned in Table 4-3 shall be used for 
manually calculating percentage of above grade floor area meeting the UDI requirement 
for 90% of the potential daylit time in a year. 


Table 4-3 : Daylight Extent Factors (DEF) for Manually Calculating Daylight Area 


ee कक कस नमन नुऋ++« क+मक-+ मा < = 


[ south South | Gast | West | Morth | South | East | West 


25 720 | 07 | os | 28 | Le eee oF 
] 


| All || || 
with PF | latitudes window | 
zo pes 38 | 23 वृष 22) 30 | 25 | ae] is 

without 

light 

shalf* 

‘Window 

vi 30 | 25 |i8/i6 | 35 | 30 | 24] 28 
= shelt* | 
"Te qualify as light shelf the internal projection shall meet the requirements specified under 
Exceptions to SHGC requirements in Table 4-20 and Table 4-22 


eee a ee 
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(a) To calculate the day-lit area: 


i. Inadirection perpendicular te the fenestration, multiply daylight extent 
factor (DEF) by the head helght of the fenestration or till an opaque 
partition higher than head height of the fenestration, whichever is less. 

ii, In the direction parallel to the fenestration, day-lit area extends a 
horizontal dimension equal to the width of the fenestration plus either 
i meter on each side of the aperture, or the distance to an opaque 
partition of 2m high, or one-half the distance to an adjacent 
fenestration, whichever 5 least. 

li, For skylights, calculate the horizontal dimension in each direction equal 
to the top aperture dimension in that direction plus either the floor-to- 
ceiling height (H) for skylights, or 2.5 H for monitors, or H or 2H for the 
saw tooth configuration, or the distance to the nearest meter or 
higher opaque partition, or one-half the distance to an adjacent skylight 
or vertical glazing, whichever is least, 

iv, ‘Glazed facades, with mon-cardinal orientation, shall be categorized 
under @ particular cardinal direction if its orientation is within + 45 
degrees of that cardinal direction. 

७... Day-lit area overlap: For overlapping day-lit areas such as windows on 
different orientations or in case of skylights the overlapping day-lit area 
shall be subtracted fram the sum of day-lit area. 


(b) Documentation requirement: 


i. A separate architectural plan shall be prepared with all daylit areas 
marked on the floor plans. 
ii, summary shall be provided showing compliance a3 per Table 4-. 


42.4 Building Envelope Sealing 


Following areas of the building envelope, of all except naturally ventilated buildings or 
spaces, shall be sealed, caulked, gasketed, or weather-stripped: 


(a) Joints around fenestration, skylights, and door frames 

(b) Openings between walls and foundations, and between walls and roof, and wall 
panels 

ic) Openings at penetrations of utility services through roofs, walls, and floors 

[७] Site-built fenestration and doors 

fe) Building assemblies used as ducts or plenums 

(f}) All other openings in the building envelope 

{fg} Exhaust fans shall be fitted with a sealing device such as a self-closing damper 

(h) Operable fenestration should be constructed to eliminate air leakages from 
fenestration frame and shutter frame 
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cto ng Usetul Daylight Hiumenars 


Useful Daylight Illurninance (UD!) is defined as the annual occurrence of daylight between 00 lux to 2,000 
lux on a work plane. This daylight is most useful to occupants, glare free and when available, eliminates the 
need for artificial lighting. Daylight extent factor provides a ratio of window sizes to floor area receiving UDI 
in accordance to window orientation. 


Calculating Useful Daylight "luminance (UDI) 


An office building located in Raipur, India is pursuing CGECBC compliance, Table 4- lists the minimum 
daylight area requirements for compliance. The table specifies that for office buildings, minimum 40% of its floor area shall receive 
daylight in range of 00 ~ 2,000 lux for at least 90% of the year. 


This typical floor has a rectangular layout (33 m x 38 m) of ,254 m?. Visible light transmission (VLT) of glazing in all orientations is 
0.39. Windows have light shelves and external shading devices with Projection Factor (PF) 2 0.4. Head height of fenestrations is 3.0 
m. 

For compliance at least 502 m? (40% of 2,254 m?) of floor area shall fulfil the UDI requirements. Day-tit area should be indicated in 
floor plans submitted to code enforcement authorities. Design guidelines on daylighting stated in NBC (Part 8: Building Services, 
Section 7: Lighting and Natural Ventilation, Subsection 4.2: Daylighting) should also be referred to achieve the CGECBC, CGECBCr, or 
Super CGECRC requirement. Compliance with 4.2.3 Daylight Requirements can be checked for through two approaches. 


(a) Analysis through software 


if the whole building performance approach is used, compliance for daylighting requirements can be checked by analysing the facade 
and floor plate design in an analytical software approved by BEE (3.4), The image below, developed through an approved software, 
specifies the lux levels and time-period of a year during which lighting levels would be avallable. With this information, designers can 
check if the required minimum area as per 4.2.3 has the required daylight levels 


UDI Analysis with @ Daylighting Anolysis Software 
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(b) Manual calculation method 
For projects adopting the prescriptive compliance approach, manual calculation method can be used for UDI compliance, 


i, From Table 4.3 determine the daylight extent factor (DEF) for each orientation, For a building located in Raipur (latitude > 
5 degrees), with glazing of VLT 2 0.39, shading PF 20.4 and light shelves in windows, DEFs for windows in North « 3.5, in 
South = 3.0, in East = 2., and In West « .8. Head height is 3.0 m, 


2. For fenestration clear of any opaque obstructions calculate daylit floor area (AxB). 


Asin the direction perpendicular to the fenestration, daylit area 
extends to head height of the fenestration B multiplied by the daylight 
extent factor (DEF) or distance till an opaque partition higher than head 
height of the fenestration, which ever is less, 
Bein the direction parallel to the fenestration daylit area extends 8 horizontal 
dimension equal to the width of the fenestration plus either one meter on each 
side of the aperture or the distance to an opaque partition, of one-half the 
distance to an adjacent fenestration, whichever ts least, 

3. For overlapping day-lit areas such as corner windows. Subtract the 
overlapping day-lit area from the sum of day-lit area. 


UDI Analysis with manual calculations 


[| fil jest! ॥ 
7 


: tote! tots 94७ ~——— 
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As per the calculations 646.5 m? (square meter) of floor area will meet the UDI requirements during 90% of the year. 
This is 49.2 % of the total above grade floor area of ,254 का (square meter). Thus, the building floor will comply with 
UDI requirement. Following Tables shows calculated Daylight Area Meeting ७७ Requirement. 


Table 4--2 Manual calculation for Daylight Area Meeting UDI Requirement 


ae eee 


Orientation-WORTH, DEF-3.5, Fenestration Head Height H - 3m 


Window without | Fenestration | A=H x DEF (m) Be L:+W+ L; (m) 
Width W (im) vices 
obstructions sid अत 


N7 EPS © ee 7 सा 77 
N6 pe eo eae 
४ eS Tae eae ६7 


Window with | Fenestration | Aw Distance til | B=Ly+W+ 47 (m) Area meeting the 
opaque Width W (m) 
obstructions Obstruction (77 iculer 


UD! requirements = 
AxB (im?) 

४ [20 |305  [030203०26 _ | 273 

m3 20. (40 [04/2%04ल्‍28 | 22 

Ne [20 [ao [04/2०0428 | 222 


Day-lit area meeting UD! requirement 233.2 


Orientation-SOUTH, DEF-3, Fenestration Head Height H - 3m 


Fenestration A= Hx DEF (m) B= Ly+W+ (३ (m) 
Width W (m) निकल 6० 


62 0st 2.083. 


Fe Cr Pee 
es ee 


Day-Wit area meeting UDI requirement 
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Orientation-EAST, DEF-2.i, Fenestration Head Hei 


Window without opaque | Fenestration A= Hx DEF (m) B= Ly +W+ (3 (m) Area meeting the UDI 
Width W (m) लत requirements = AxB ( 


e [शतक (eee Po OR FS 
आह 5 Pee “८... ओंडे 


Adjacent fenestration | Fenestration A= H x DEF (m) B= Ly+W+ L; (m) Area meeting the UDI 
roe ap two meter | Width W(m) ls . ay of ४०० ast = AxB 
distance to adjacent 


छ रू es न 
छ Peres Poesy POO e er 
हक ORE 7 का, दाल: 


20.2 
Day-fit area meeting UDI requirement 24.9 


Orientation-WEST, DEF-.8, Fenestration Heod th - 3m 


Fenestration As Hx DEF (m) B= Lett Ly (m) Areo meeting the UDI 
opaque obstructions Width W (m) requements «= AxB 
t i= t=Im 2 
{m*) 
wa Preis | meas ee 
wa Pree ee Pa 73 
Ll; @ LyeDistance to 
perpendiculer 
wi [sa | zete0.3en6 8:6 
we Bi aS og Ra ae 8.6 


Window with opoque | Fenestration A= Hx DEF im) B= Ly)+W+ Lz (m) Area meeting the UD 
obstructions in day-lit | Width W (m) 3 requirements=AxB( m*) 
orea 

Obstructions 
Day-lit area meeting UD! requirement 56.4 
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Overlapping daylight area (०) 


Total Day-lit area 
ORIENTATION Oay-lit area 
mm 

NORTH 23.2 
SOUTH 2547 
EAST 224.9 
WEST 56.i 

Total daylight area (a) 648.9 
Tota! Overlapping day-lit area (b) 32.4 


Total day-lit area meeting UDI requirement during 90% of the | 636.5 
॥ (ab! 
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4.3 Prescriptive Requirements 


43. Roof 


Roofs shall comply with the maximum assembly U-factors in Table 4-4 through Table 4-6. 
The roof insulation shall be applied externally as part of the roof assembly and not asa 
part of false ceiling. 


Table 4-4 : Roof Assembly U-factor (VW/ का .K) Requirements for CGECBC Compliant 
Building 


Co oposite | Warm ae hurried 


All building types, except below [oa 
School ६४0, 000 तार [square meter) AGA 


0.20 ae 
Table 4-5 ; Roof Assembly U-factor (W/ rm? .K) Requirements for CGECBC+ Compliant 
Building 


Hespitali ty. 
Healthcare 


Agoernb 

Business 
Educational 
Shopping Complex 


Table 4-6: Roof Assembly U-factor (W/m? .K) Requirements for Super-CGECBC Building 
panei Warm ond humid 


बै-उन- Vegetated and Cool Roof 


All roofs that are not covered by solar photovoltaics, or solar hot water, or any other 
renewable energy system, or utilities and services that render it unsuitable for the 
purpose, shall be either cool roofs or vegetated roofs. 


(a) For qualifying as a cool roof, roofs with slopes less than 20° shall have an initial solar 
reflectance of no less than 0.70 and an initial emittance mo less than 0.75, Solar 
reflectance shall be determined in accordance with ASTM E903-96 and emittance 
shall be determined in accordance with ASTM E408-7 (RA 996). 

[0] For qualifying as a vegetated roof, roof areas shall be covered by living vegetation of 
>50 mm high. 


4.3.2 Opaque External Wall 


Opaque above grade external walls shall comply with the maximum assembly U-factors in 
Table 4-7 through Table 4-9, 
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Table 4-7 : Opaque Assembly Maximum U-factor (W/m .K) Requirements for a CGECBC 
compliant Building 


_fAll building types, except below || AQ अथ0 --_ building types, except below 0.40 o.40 
No Star Hotel < 70,000 ता? [square meter|AGA 0.63 0.63 
Business 0000 (square meter)AGA 63 = ॥0 000 m? [square meter) AGA 0,63 0.63 
Schoo! <20,000 m? [square meter) AGA 0.85 0.85 


Table 4-8 : Opaque Assembly Maximum U-factor (Wj m? .K) Requirements for CGECBC+ 
Complisnt Building 


rie Warm and hari Worm and humid 
“Allbuilding types, exceptbelow BA 
_No StarHotel< 20,000 गा AGA G4 
Business < 20,000 miaGA a4 O44 
“School<I0,000 AGA 7 उक्2म | ह6छ 


Table 4-9 : Opaque Assembly Maximum U-factor (W/m (square meter).K) Requirements 
for Super-CGECBC Building 


perce 2 Composite ___ Worm and hurnid 
_Allbuildingtypes __|_|_|_|_|_|_|_|_|_|_|_|+|+|+॥ऋआखघ9ऋ$झआझ $ गट आख ख2#छऊआख&छआ फअ्/22 >> फ७फऊजऊऋअऊझ_ O27 


Exceptions to §4.3.2: Opaque external walls of an unconditioned building of No Star Hotel, 
Healthcare, and School categories in all climatic zones, except for cold climatic zone, shall 
have a maximum assembly U-factor of 0.8 W/m? (square meter].k. 


43.3 Vertical Fenestration 


For all climatic zones, vertical fenestration compliance requirements for all three energy 
efficiency levels, ie. CGECBC, CGECBC+, and Super CGECBC, shall comply with the 
follawing: 


(a) Maximum allowable Window Wall Ratio (WWR) is 40% |applicable to buildings 
showing compliance using the Prescriptive Method, including Building Envelope 
Trade-off Method) 

(b) Minimurn allowable Visible light transmittance (VLT) is 0.27 

{c) Assembly U-factor shall be determined for the overall fenestration product (including 
the sash and frarne} 


Vertical fenestration shall comply with the maximum Solar Heat Gain Coefficient (SHGC) 
and U-factor requirements of Table 4-0 for OGECBC buildings and Table 4- for CGECEC+ 
buildings and Super-CGECBC buildings. Vertical fenestration on mon-cardinal direction, 
shall be categorized under a particular cardinal direction if its orlentatlon कि within + 45° 
of that cardinal direction. 
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Table 4-07 Vertical Fenestration Assembly U-factor and SHGC Requirements for CGECBC 


Buildings 
Compomte Hotandary Wer and Tempercte cold 
Se ie ee ga a eee. 

Maximum U-factor 3.00 3,00 3.00 3.00 3.00 
न न ie ne 
Maximum SHGC None O27 O27 O27 O27 0.62 
_Morth हे 

Maximum SHGC North 0.50 o.50 0.50 O50 0.62 
forlatitude225°N = : 

Maximum SHGC Nerth 0.27 OF O27 O27 0.69 


for latitude < 5"°N 
466 Appendix A for default values of unrated fenestration. 


Table बनाए Vertical Fenestration U-factor and SHGC Requirements for CGECBC+ buildings 


and Super CGECBC buildings 

़ञ.उक"ईबॉअ.फ7ष7कतउ_ फष्छाह Hotonddry Warm and Temperate cold Temperate Cold 
Aumid ge SE Slee co See कै: 

Maximum U-factor 2.20 2.20 2 3.00 a0 

_[ kK) . 

Maximum SHGC Non 0.25 0.25 0.25 0.75 0.62 

Marth 7 

Maximum SHGC Neth O50 0.50 0.50 0.50 O62 

_for latitude 2 5"N > ee 

Maximum SHGC Marth 0.25 0.25 0.75 0,25 0.67 


for latitude ८ 25°N : 
Exceptions to SHGC requirements in Table 4-0 and Table 4-4: 


(a) For fenestration with a permanent external projection, including but not limited te 
overhangs, side fins, box frame, verandah, balcony, and fixed canopies that provide 
permanent shading to the fenestration, the equivalent SHGC for the proposed shaded 
fenestration may be determined as less than_or equal to the SHGC requirements of 
Table 4-0 and Table 4-2. Equivalent SHGC shall be calculated by following the steps 
listed below: 


i, Projection factor (PF) for the external permanent projection, shall be calculated 
as per the applicable shading type listed in §8.2. The range of projection factor 
for using the SEF is 0.25 = PF =< .0, The SEF is applicable for both side fins 
shading only other than overhangs. The projection factor shall be calculated for 
both side fins and the lower projection factor of each fin shall be considered, 
Other shading devices shall be modelled through the Whole Building 
Performance Method in §4. 

li, A shaded vertical fenestration on a non-cardinal direction, shall be categorized 
either under a particular cardinal direction or a primary inter-cardinal direction if 
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its orientation is within the range of 422.5 degrees of the cardinal or primary 
inter-cardinal direction, 
iii. Any surrounding man-made or natural sunlight obstructers shall be 
considered as a permanent shading of PF equal to 0.4 if; 


a. the distance between the vertical fenestration of the building, 
for which compliance is shown, and surrounding man-made or 
natural sunlight obstructers is less than or equal to twice the 
height of the surrounding man-made or natural sunlight 
obstructers; and 

b. The surrounding man-made or natural sunlight obstructers 
shade the facade for at least 80% of the total tlme that the 
facade is exposed to direct sun light on a summer solstice. 
Compliance shall be shown using a sun path analysis for 
summer solstice for the vertical fenestration. 


iv, An equivalent SHGC is calculated by dividing the SHGC of the unshaded 
fenestration product with a Shading Equivalent Factor (SEF). SEF shall be 
determined for each orientation and shading device type from Table 4-0 
and Table 4-i2. 

v. The maximum allowable SHGC is calculated by multiplying the prescriptive 
SHGC requirernent for respective compliance level from Table 4-0 and 
Table 4- with the SEF. 


Table 4-72: Shading Equivalent Factors for Latitudes greater than or equal fo 45°N 


i 
' H 
iw 
po 


टच 
is 
oo 


£ 
हि 
é 
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2i 57 3.23 3.30 
[0.25 [ao9 [2.2a [i28 [220 [227 [226 [223 | 2.20 | 
[0.3 | (4.26 [2.34 [4.27 [222 [232 [227 [4.24 | 
30 [2.39 [2.33 [2.26 | 2.39__ [2.28 | 


0.45 [2.26 : 
fos [2.28 [2.45 | 259_| 


७ [055 [220 |25i |266 |52_| 

8 (06 |227 [256 | 
g (0.65 [222 | 
° 


[2.30 | 2.06 | 2.26 | 
[0.25 | 4.23_| 
[03 [43s [2.23 [2.220 42.23 | 2.22 | 


Vertical fenestration, located such that its bottom is more than 2.2 m above the level of 
the floor, is exempt from the SHGC requirements in Table 4-0 and Table 4-2I, if the 
following conditions are complied with: 


i. The Total Effective Aperture (WWR X VLT) for the elevation is less than 
0.25, including all fenestration areas more than .0 meter above the 
floor level; and, 

ii, Aninterior light shelf is provided at the bottom of this fenestration area, 
with a projection factor on interior side not less than: 

a. .0 for E-W, SE, SW, NE, and NW orientations 
b. 0.50 for S orientation. 
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allowed. 


Mote 4-2 Equivalent SMSC and Projection Factor 


45,400 méisquare meter) two story office building in Raipur, Chhattisgarh 
is trying to achieve CGBOBC level compliance. It haa a rectangular layout 
(90 mx 30 m) with floor to floor height of 4.0 m and floor area is evenly 
distributed over the tengo floors. Windows are either ead? or west facing and 
equally distributed on the two floors. The windows are all 3.85 m in length 
and 2.65 mi in height with an overhang of 0.85 ता, sill level 5 2.385 m 
above floor level. The overall glazing area is 384 me [square meter). SHC 
of the glazing in the East/West Fenestration is 0.30; area weighted U-Factor is 3.0 W/ ता (square 
meter).K. VLT of the glazing inall orientation is 0.5. Will the vertical fenestration comply with the 
CGECEC through prescriptive approach? 


Solution: 


Table 4-40 and 54.3. 3 lists the U-factor, SHGC and VLT requirements for vertical femestration for 
CGECBC compliant buildings. The building is located in Raipur (Latitude: 22°25" |, Longitude: 
82°37 ह], which falls under the composite climate, as per Appendix B, Table l2.2. To fulfil 
prescriptive requirements, Window to Wall ratia 5 40%, SHGC 5 0.27, U-factor 5 3.0 ii met 
(square meter).K, and WLT 2 0.27. 


Total Floor area = 5400 mi? [square meter] 

Total wall area = 2 = (2x ((90m 44m) + (30m #& वा॥))) ७ 2,920 m? [square meter) 
Total Fenestration area = 384 m? (square meter) 

Window to Wall Ratio (WAR) © 364/7,920 = 20% 


fa per the calculations, the building has a WWE of 20%, thus complying with the requirement for 
WiWR. The U-factor 5 also equal to 3.0 W/ m? (square meter).E. Similarly, the VLT is 0.5, which is 
greater than the minimum specified value of 0.27, thus complying with the U-factor and VLT 
requirenvent. 


Equivalent SHG Calculation 


The window SHGC is 0.3 which is not meet the prescriptive requirement of Table 4-20. However, 
the windows have an overhang of 0.25 m. Aa the windows have an overhang, this case will fall 
under the exception, and the equivalent $46 value will be calculated by dividing fenestration 
SHOC by Shading Equivalent Factor [567]. 


For projection factor (PF) 0.34, the SEF for east, and west are taken from Table 4-22, 35 the 
latitude Is greater than ]5 4. 


SEF for east for PF = 0.3 (a5 worst case) = 4.265 


Therefore, equivalent SHGCr.: = 0.3 + .26 = 0.24 Hence the vertical fenestration on the east 
facade will comply 85 per prescripthve approach, as the equivalent SHO Is less than maximum 
allowed. 


Similarly, for the weat facade: 
SEF for west for PF ड 0,3 (as worst case) = L27 


Therefore, equivalent SHGCe0: 2 0.3 + L27 = 0.24, hence the vertical fenestration on the west 
facade will comply using the prescriptive approach, as the equivalent SHGC is less than maximum 


— >> 
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202 ee ee धन कमान 


0.075 im 


= om of 
Overhang 


HeOD.65m 


Vertical 4m 
Fenestration 


PF = H/V 
PF=0,34 


Window sill 
Level 


Exceptions to U-factor requirements in Table 4-0 and Table 4-2: 


Vertical fenestration on all unconditioned buildings or unconditioned spaces may have a 
maxirum U-factor of 5 Wi m? (square meter). provided they comply with all conditions 
mentioned in Table 4-3. 


Table 4-43: U-factor (W/ का (square meter).K) Exemption Requirements for Shaded 
Building 


Building Type Climate  Grientation Maximum filing Type Climate Orientation + Moximum Minimum PF 
Se या 3 मिलन 
Unconditioned Both Nen-North for all O27 O27 20.40 


buildings or climate latitudes and 

unconditioned ones of 3 Ean, SE ae ० 5 कक 3 रे ee ee 

Spaces OG Nerth for latitude = O27 0.27 20.0 
i5°N 


43.4 Skylights 


Skylights shall comply with the maximum U-factor and maximum SHGC requirements of 
Table 4-4_ Skylight roof ratio (SRR), defined as the ratio of the total skylight area of the 
roof, measured to the outside of the frame, to the gross exterior roof area, Is limited toa 
maximum of 5% for CGECBC Building, CGECBC+ Building, and Super CGECBC Building, 
when using the Prescriptive Method for compliance. 


Table बनवा Skylight U-factor (W/m? (square meter).K) and SHGC Requirements 


NTE 
= 


“Cam ote Maxiniunr Li-fa ctar = Maximum $H6¢ 


All climatic zones 425 ee 0,35 en. 


Exception to §4.3.4 Skylights in temporary roof coverings or awnings over unconditioned 
spaces. 
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4.3.5 Building Envelope Trade-Off Method 


The building envelope complies with the CGECBC if the Envelope Performance Factor (EFF) of the 
Proposed Building i bess than the EPF of the Standard Building, where the Standard Building exactly 
complies with the prescriptive requirements of building envelope. This method shall not be wied for 
buildings with WWR»0%. Trade-off is not permitted for skylights. Skylights shall meet 
requirements of 4.3.4. The envelope performance factor shall be calculated using the following 


equations. 


Equation 4.; EPF rota = EPFRoog + EPFwan + EPF renest 


tet 
EPF poof = डा 2 LA, 
उरी ॥ 


ग् 
EPFyan = walt y UA, 
F=l 


“ : SHEC, 
EP Fronest = Cirenast.North oe Uytly आम Worth ———— Ay 
é + SER, 
=] इसका च्क 
3 SHGCy 
+ Curenest.south OA + Corenest south “SEF, कक 
wel का weed rs 
c| 
y SHGC, 
+ CL feneetfast के सी क नी. Cpremest.cost हक Ay 
w= wet bg 
y >> SHOC,, 
+ Clrenese.wese > Ute + Coremest.west “SER, iw 
w=] we] a 
EP Fact Envelope performance factor for roofs, Other subscripts include walls and 
fenestration 
Fa, Base The area of a specific envelope component referenced by the subscript "s" or for 
windows the subscript "wi", 
SHGGy The solar heat gain coefficient for windows [w)). 
SEF w A multiplier for the window SHGGC that depends on the projection factor of an 
overhang of side fin, 
Lu, The U-factor for the envelope component referenced by the subscript "s". 
Coo! A coefficient for the "Roof" class.of construction. 
Gaal A, coefficient for the "Wall 
Cio A coefficient for the "Fenestration U-factor" 
Corn A coefficient for the "Fenestration SHGC* 


Values of "c" are taken from Table 4-75 and Table 4-6 for each class of construction. 
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"नाग नरक 
Reals 


Nerth 
Windows 
South 
Windows 
East 
Windows, 
Wiest 


—— आज कल उस 23 


Shopping Carpalex 

C factor utes C factor seer 
24.5 - 

40.9 = 

2.6 20.8 

5.i 347.5 

LE.5 295.6 

a 


pe. एमडी जी 


Daytime Suginess, Educational, 


Table 4-i5; Envelope Performance Factor Coefficients — Composite Climate 


24-hour Business, Hospitality, Heath 
Core, Assembly  ##-#/#/#|#|#|/|/|/|/|/|/॥३-॥ञ_ JAgsembl 


€ factor y-ractor C factor asc 


38.4 


38.3 


Table बन6: Envelope Performance Factor Coefficients - arm and Humid Climate 
24-hour Gusiness, Hospitality, Health 


€ factor u-tecnar 
Walls 745 
Roofs ॥.॥॥ कि । 
~ North नस 
; 20.7 
_ Windows 
South 
श0,] 
Windows वि भी 
East 
Windows 7° 
West 
7 
Windows i8. 


4.3.5.7 Standard Building EPF Calculation 
EPF of the Standard Building shall be calculated as follows: 


“Daytime Gusiness, Educational, 


C factor saer 


a NN 0... 
€ factor u-tactor (C factor suec 
5.2 
76. = 
43.6 402.5 
42.9 546.4 
व, ] 490.6 
40.5 483.5 


ja) The Standard Building shall have the sane building floor area, gross wall area and 
gross roof area as the Proposed Building. For mixed-use building the space 
distribution between different typologies shall be the same as the Proposed Design. 
(b} The U-factor of each envelope component shall be equal to the criteria from $4 for 
each class of construction. 
[ए) The SHGC of each window shall be equal te the criteria from §4.3.3. 
Shading devices shall mot be considered for calculating EPF for Standard Building (i.e. 


SEF=i}. 
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Note 4-3 Building 0006 Trade-oF Method 


Application of Building Envelope Trade-olf method 


4 4,000 वा [square meter) single story daytime use office building in 
Dantewada, Chhattisgarh is trying te achieve CGECBC level compliance. 
Each side has a band of windows, without shading. The materials for the 
envelope have already been selected, prior to opting for OGECBE 
compliance, Their thermal properties are: roof assembly U-value= .4 
माता, external wall assembly U-value = 0.25 Wyirn7.k, glazing SHGC = 
0.25, VLT = 0.27, area weighted U-value for glating = .8 W/mK, Dimensions of the building 
envelope are 85 follows: 


aw COLELLO 8॥ ॥ 88 ॥| 
| tere iL | oe | - 


40m 


Table L-3, Appendix है, Qantewada falls under the Warm and Humid climate zane. To prove 
compliance through the prescriptive approach, U-factor, and SHGC must comply with 
requirements listed in Table 4-4, Table 4-7, Table 4-0 and VLT and window te wall ratio with 
requirements in §4.3.3 for a daytime use building in the warm and humid climate zone, The 
table below lists thermal properties of the bullding envelope components and the 
corresponding prescriptive requirements for OGECEC complaint buildings. 


Toble 4-3-7 Prescriptive fequirements and Proposed Thermal Properties 


Prescriptive Lfactar Proposed Lfactar Area 
fyi fequore meter) ey) fs तारे squere meter. kK] {rrr} 
(square 
ee चल हनन कक 7. 
Walli-Morth, South scth6S ७ >>->2ै.ग258 "(२ उउ>-/-/7३9झऋ्स्‍इस्‍न्‍स्‍थरी #ऑ#. 
_Wall 2-East, West =0063 0000 
SS FS ae Pa >> >अझऑ#ऑ#ऑ 09 7 
foto SHG MAT Uefretor SHEL 
Window-South 3.0 seta? मय 28 O25 एटा 30 
Window-North बज) ब्यी eo? OB 2S 730 
_Window-East 00 63.0 e027 ee? BOS फिट आचंड 
_Window-West 00 =63.0 0 se27  se27 28 | एप शा 
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84.3.3 requires the WWE to ba less than 40%. This condition is fulfilled in the proposed buibdings 
as can be seen in the calculations below. 


Total Fenestration Areauedh, sooth ० 24 (25m x .2m) = 60 m* [square meter) 

Wall Ar@aucah, sooth न 2% (25m x 3m) = है50 तार (square meter} 

Net Wall Art@awonh, sooth = 250-60=90 कर [square meter) 

Total Fenestration Aredac, wee 22 (40m x Lam) = $6 mé (square meter) 

Total Wall Area gue wet = 2x (40m x 3m) = 240 तार (square meter) 

Net Wall Area can, wes = 240-95 = ]क्य कार (square meter) 

Total Fenestration Area = 56 m? (square meter), Total Wall Area =390 ता (square meter] 
WWE = 56/3'e 0.4. 


U-value of the roof of the propoded building, at 0.4 Wim does not fulfil prescriptive 
requirements, 


Hence, this building will net be compliant if the prescriptive approach is followed. The compliance 
in prescriptive approach can also be demonstrated through building envelope trade-off. 


Compllance through Building Envelope Trade-off method 


Enveloge performance factor (EFF) for the Standard Guliding and Proposed Building must be 
compared. As per the Building Envelope Trade-off methed, the envelope performance factor 


(EPF) shall be calculated usling the following equations: 
Equation 24.2 EP Fra = EPFaser + EP Fan + EPFrenent 


Where, 


EP Fraay = Chroot s ti, A, 


Fel 


fi 
3 
EPFwan = Cwan 3 (५ Al 
sai 
rt 


: y 
; SH6e, 
EP Frenest = @irenestvareh > Ue Aa + Corenestvorth “SER, Ave 
wel 


wr] i 
SHO 
+ Cipemest south > Uy Ay नी Corenest south SEF fw 
wel = = 
fl S 
SHGC, 
+ Ciremest.fast oe Ube Ay a Coremert. cast “SERy Aw 
wef wed 
Th 
के SHGC 
+ Cyrenest,west 7 Uy tye ही Corenestvest SEF, Ay 
ward J 


eed 
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Standard Building EPF will be derived from U-factors, SHGCs and VLTs of walls, roofs and 
fenestration from Table 44, Table 4-7, Table 4-20 and § 4.3.3 for a daytime use building in the 
warm and humid climate zone. Values of C are from daytime Office building in warm and humid 
climatic zone for each class of construction from Table 4-6. Since There is ne shading for the 
windows, SEF. will nat be considered. 


Step ; Calculation of EPP prepared bolting from octvel envelope properties 


n 
>. 


gel 


=40.4 0.40% L,000 = 6,040 


nh 
EPFygtractuat ™ Cwatt > Uy ale 


sel 


= (24.5 x 0.25 #90) + (24.5 00.25 x L44) = ,433,25 


EPFremect = EPFrenest: NOTth + EPFpenest, South + ही; कर East + EPFeenest, West 


nm गज ६. अष्चाकट, 
EP Fpewest = Cypenest, Lwet Ue Aw + Carmmare. 2. SER om 


Hence, 

EP Frenaste Worth = 207 «LE 3 30 + 290.7 ४ 0.25 430 ७ L,007.8 + L730.25 = 2,840.05 
BP Feeneste South = 20, 086 30 «47.0 5 0, 25 x ऊँ) ० 0854 + 2,609.25 = 3,585 65 
EP Feeneste एक ० 9 | 86 48+ 90L.8 # 0.25 nae = 2 646+ 3,626 = 5,263.2 

EP Freneses West = 8.7 x LE x 48 + 309.0 80.25 448 = ,605.68 + 3,637.2 «७ 5,252.88 


Therefore, 
EP Frenesr = 7,052.78 
EP Foreposea = 6,080 + 2,433.25 + 27,052.78 = 34,526.03 


Step 2; Colculeting EPP condo बजाज from prescriptive envelope requirements 


nn 
2. 
EP Freep Actual = जिक्र 2. Uy As 


अच्प 


« थी),] 8 0,33 ४ 700॥ = 83,233 


n 
EPFywatactuat = Swati Na Udy 


sel 


= (24.5 ४ 0.63 ॥ 90|॥ + (24.5 20064 ४ 44) ७ ,389.05 + 2,222,64 ७ 3,68 799 
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EP Feenast न EPFrenese WOrth + EPFpepeces SOUtA + EP Feenese Gast + हिस्से West 


Now, 

EP Feeqesee Morth = 20.7 © 3,0 x 30+ 230.7 20.5% 30 = ],863 + 3460.5=5,423.5 
EPFrenasteSOuth = 20.% 3.0 x 30+ 347. 40.27 x 30 = 4,809 + 2,824-5] = 4,620.52 
EPFrenese: S05¢ = 29.0 x 3.0 448 + 300.8 «0.27 x 48 = 2,736.0 + 3,9.33 ७ 6,647.33 
EPFrenesee West © 8.7 03.0448 + 203.] 2 0.27 448 = 2,692.8 + 3,928,8 = 6,620.98 


Therefore, EP Frenese = टजड2,32 
EPFonsetine ® 23,233 + 3,622.79 + 23,22.32 = 40,057.2 


since EPFoosetine * EPFrropased » therefore the building Is compliant with CGECBC building 
envelope requirements. 
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5. Comfort Systems and Controls 


5.. General 


All heating, ventilation, air conditioning equipment and systems, and their controls shall 
comply with the mandatory provisions of §5.2 and the prescriptive criteria of §5.3 for the 
respective building energy efficiency level. In case alternative compliance path of Total 
System Efficiency or Low Energy Systems is used for compliance, respective requirements 
of §5.3.72 of §5.3.3 and relevant criteria of $5.3 shall be met. 


5.2 Mandatory Requirements 


5.2. Ventilation 


(a) All habitable spaces shall be ventilated with outdoor air in accordance with the 
requirements of §5.2.] and guidelines specified in the National Building Code 206 
{Part है: Building Services, Section ]: Lighting and Natural Ventilation, Subsection 5: 
Ventilation). 

(b) Ventilated spaces shall be provided with outdoor air using one of the following: 


i. Natural ventilation 
i. Mechanical ventilation 


5.2...i Natural Ventilation Design Requirements 
Naturally yertilated buildings shall: 


{a} Comply with guidelines provided for natural ventilation in NBC. 

(b) Have minimum BEE 3-star rated ceiling fans, if provided with ceiling fans. 

(c) Have exhaust fans complying with minimum efficiency requirements of fans in §5.3, 
if provided. 


5.2.4.2 Mechanical Ventilation Air Quantity Design Requirements 


Buildings that are ventilated using a mechanical ventilation system that are ventilated 
with a mechanical system, either completely or in conjunction with natural ventilation 
systems, shall: 


fa) Install mechanical systems that provide outdoor air change rate as per WBC. 
ib) Have a ventilation system controlled by CO sensors for basement car park spaces with 
total car park space greater than or equal to 600 वार (square meter). 
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5.2...3 Demand Control Ventilation 


Mechanical ventilation systems shall have demand control ventilation If they provide 
outdoor air greater than ,500 litres per second, to a space greater than 50 m? (square 
meter), with occupant density exceeding 40 people per 00 m? (square meter) of the 
space, and are served by one or more of the following systems: 


[9] An air side economizer; 
(b) Automatic outdoor modulating control of the outdoor air damper. 


Exceptions to $ 5.2.2.3: 


{a) Classrooms in Schools, call centres category under Business; 

{b) Spaces that have processes or operations that generate dust, fumes, mists, vapours, 
or gases and are provided with exhaust ventilation, such as indoor operation of 
internal combustion engines or areas designated for unvented food service 
preparation, or beauty salons; 

(९) Systems with exhaust air energy recovering system. 


5.2.2 Minimum Space Conditioning Equipment Efficiencies 


§.2.2.. Chillers 


(a) Chillers shall meet of exceed the minimum efficiency requirements under BEE 
Standards and Labelling Program for chillers as and when updated by BEE. 

ib) For CGECBC compliance, minimum 3 star rated chiller shall be installed. 

ic) The application of air-cooled chiller is allowed in all buildings with cooling load bess 
than 530 kW. For buildings with cooling load equal to or greater than 530 kW, the 
capacity of air-cooled chiller shall be restricted to 33% of the total installed chilled 
water capacity unless the authority having jurisdiction mandates the application of 
air-cooled chillers. 


5.2.2.2 Unitary, Split, Packaged Air-Conditioners 


Unitary air-conditioners shall meet or exceed the efficiency requirements given in Table 
5-l. Window and split air conditioners shall be certified under BEE’s Star Labeling 
Program. EER shall be as per 5 848 for all unitary, split, packaged alr conditioners greater 
than 40 kWr. 


Table 5-7: Minimum Requirements for Unitary, Split, Packaged Air Conditioners in CGECBC 
Building 


Cooling Capacity (kW) Water Cooled Abr Cooled > 
5.5 _ AA BEE 3 Star 
> 20.5 3.3 EER 2.6 EER 


5.2.2.3 Varlable Refrigerant Flow 


Variable Refrigerant Flow (WRF) systems shall meet or exceed the efficiency requirements 
specified in Table 5-2 as per the ANSI/AHRI Standard 7230 while the Indian Standard on 
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VRE is being developed. BEE Standards and Labelling requirements for VRF shall take 
precedence over the current minimum requirement. 


Table 5-2 : Minimum Efficiency Requirements for WRF Alr conditioners for CGECBC 
Building* 
__॒  *एा6गंगहए एऐ gorcoolingorboth जखज़ऱ both 


Tye Sie category EER danse 
VRE Air <40 228 अन्य 
Conditioners, —“ajand<70 326 44. 
Air cooled =. = <<...” oa... 

= 70 2.02 4.07 


“* The revised EER and IEER values as per Indian Standard for WRF corresponding to values in this to values in this 
_table will supersede as and when the revised standards are published. _ 


5.2.2.4 Air Conditioning and Condensing Units Serving Computer Rooms 


Alr conditioning and condensing units serving computer rooms shall meet or exceed the 
energy efficiency requirements listed in Table 5-3. 


Table 5-3: Minimum Efficiency Requirements for Computer Room Air Conditioners 


Equipmant type Net Sensible Cooling Minimum SCOPT27 
eee ow ee Capacity® Down-flow Upeflow 
All types of computer roan ACS All capacity 2.5 2.5 


Air! Water! Glycol 


a TL Ss 
a. Net Sensible cooling capacity = Total grass cooling capacity * latent oeoling capacity — Fan power 


b. Sensible Coefficient of Performance ($0OP-27}: A ratio calculated by dividing the net sensible 
cooling capacity in watts by the total power input in watts [excluding re-heater and dehumidifier) 
at conditions defined in ASHRAE Standard 27-2022 Method of Testing for Rating Computer and 


Data Processing Room Unitary Air Conditioners) ै/ै/ै|_|+ हा 
5.2.2.5 Boilers 


Gas and oil-fired boilers shall meet or exceed the minimum efficiency requirements 
specified in Table 5-4, 


Table 5-4; Minimum Efficiency Requirements for Gl! and Gas Fired Boilers for CGECBC 
building _ _______ a 


Equipment Type ‘Sub Cate gory Size Cotegary Minimum FUE 
Boilers, Hot Gas or ail “Boilers, Hot Gas or oil All capacity BO icapacty =  oo% 
Water flred 


FUE - fuel utilization efficiency 


8 Es 
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5.03 Controls 


To comply with the Code, buildings shall meet the requirements of 45,.2,3.4 through 
§5.2.3.5. 


5.2.3.4 Time-clock 

Mechanical cooling and heating systems in Universities and Training Institutions of all sizes 
and all Shopping Complexes with bullt up area greater than 20,000 m (square meter) shall 
be controlled by thme-clocks that: 


{a) Can start and stop the system under different schedules for at least three different 
day-types per week, 
(b) re capable of retaining programming and time setting during loss of power for a 
period of at least 0 hours, and 
(c} Include an accessible manual override that allows temporary operation of the system 
for up to 2 fours. ‘ 


Exceptions to §5.2.3.2: 


(a) Cooling systems less than 7.5 kWr ; 
(b) Heating systems less than 5.0 kWr; 
(c) Unitary systems of all capacities. 


5.2.3.2 Temperature Controls 


Mechanical cooling and heating equipment in all buildings shall be installed with controls 
to manage the temperature inside the conditioned zones. Each floor or a building block 
ghall be installed with at least ome control to manage the temperature. These controls 
should meet the following requirements: 


(a) Where a unit provides both heating and cooling, controls shall be capable of providing 
a temperature dead band of 3.0°C within which the supply of heating and cooling 
energy to the zone is shut off or reduced to a minimum. 

(b) Where separate heating and cooling equipment serve the same temperature tone, 
temperature controls shall be interlocked to prevent simultaneous heating and 
cooling. 

[६] Separate thermostat control shall be installed in each 

i. guest room of Resort and Star Hotel, 

ii, room less than 20 का: (square meter) in Business, 

il. airconditioned class room, lecture room, and computer room of 
Educational, 

iv. in-patient and out-patient room of Healthcare 


5.2.3.3 Occupancy Controls 


Occupancy controls shall be Installed to de-energize or to throttle to minimum the 
ventilation and/or alr conditioning systems wien there are mo occupants lin: 
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fa) Each guest room in a Resort and Star Hotel; 

(b) Each public toilet in a Star Hotel or Business with built up area more than 20,000 m? 
(square meter) 

[६] Each conference and meeting room in a Star Hotel or Business | 

(d) Each room of size more than 30 mm? (square meter) in Educational buildings ; 


5.2.3.4 Fan Controls 


Cooling towers in buildings with built up area greater than 20,000 rm’ (square meter), shall 
have fan controls based on wet bulb logic, with either: 


(a) Two speed moters, pony motors, or variable speed drives controlling the fans, or 
(b) Controls capable of reducing the fan speed to at least two third of installed fan power. 


5.2.3.4 Dampers 
All air supply and exhaust equipment, having a Variable Frequency Drive [४४0], shall have 
dampers that automatically close upon: 


{a} Fan shutdown, or; 

(b) When spaces senred are nat in use; 

{c) Backdraft gravity damper is acceptable in the system with design outdoor air of the 
system is less than 50 litters per second In all climatic zones except cold climate, 
provided backdraft dampers for ventilation air intakes are protected from direct 
exposure to wind; 

{d@) Dampers are not required in ventilation or exhaust systems serving naturally 
conditioned spaces; 

[९] Dampers are not required in exhaust systems serving kitchen exhaust hoods. 


5.2.4 Piping and Ductwork 


5.2.4.7 Piping Insulation 

Piping for heating, space conditioning, and service hot water systems shall meet the 
insulation requirements listed in Table 5-5 through Table 5-7, Insulation exposed to 
weather shall be protected by aluminium sheet metal, painted canvas, or plastic cover, 
Cellular foam insulation shall be protected as above, or be painted with water retardant 
paint. 


Exceptions to § 5.2.4.: 


(a) Reduction in insulation A value by 0.2 (compared to values in Table 5-5, Table 5-6 
and Table 5-7] to a minimum insulation level of R-0.4 shall be permitted for any pipe 
located in partition within a conditioned space जा buried. 

{b) Insulation R value shall be increased by 0.2 over and above the requirement stated 
in Table 5-5 through Table 5-7 for any pipe located in a partition outside a building 
with direct exposure to weather. 


Table 5-5 ; Insulation Requirements for Pipes in CGECBC Building 


भाग 7 ] 


छत्तीसगढ़ राजपत्र, दिनांक 77 मार्च 2023 


34] 


i फल | “Pipesize{(mm) आओ (mm) 
i कं 


Operating Temperature [वि) 


ime 
»)4°C and ¢=222°C 
60°C and <=94°C 

“sO'Cand<s60°C 
Cooling System™ 


Refrigerant Piping (Split systems) जनक यु ु 
>वे. 5१ and <ब] 5९ 0.4 हैँ 
८4.59" ; 0.9 


Table 5-6: Insulation Requirements for Pipes in CGECBC+ Building 


Les sess and लग जिनका Pipe size (mm) 
245°C = al 


Heating System 
“34°C and <=227°C 
अजीत and <=24°C 
“3a"C and <=60°C 
‘Cooling System —— ; 

oye poe et ni5"C 

“e4.5°C 
“Refrigerant Piping (Split systems) camer Pas ae 
45°C and 2=35°C 05 0.9 
——c |. गञ॒ ष् 


Table 5-7: Insulation Requirements for Pipes in Super-CGECBC Buildings 
5.2.4.2 Ductwork and Plenum Insulation 

Ductwork and plenum shall be insulated in accordance with 

Table 5-8, 


Table 5-8 ; Ductwork Insulation (R value in m2 (square meter). K/W) Requirements 
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ee ~ | Pipe size (mm) 
Operating Temperature [2C) = : = = s=40 2 
Insulation R value [ m[square meter). (४) 
Se 00% AOI, I Sera ecard :3 
3a" nr - ~ 7 25 : मम 5 
~S60°C and <=94°C Lo 7 aE 
“Sa Cand<=60°C ofA 7 E 
‘CoolingSystem ss” | ह _ 
हा जमा. | me a7 [iz 
<45C aa __ eee 5 iis िणाएए 
“Refrigerant Piping (Split systems) =... = 
>d.5°C and च्व्यु ठग — |e छा — 
< a _____ _“ दव्वई$ [४ is {i758 © 
_Ductlocation | Sup ~~) Supply ducts [Return ducts — 
Exterior फिज.ब रा A-O6 
Uneonditioned Space SS «ROG | None 7 
“Buried — ~ROe || None रा 


§.2.5 System Balancing 


5.2.5. General 

System balancing shall be done for systems serving zones with a total conditioned ares 
exceeding 500 m* (square meter). 

5.2.5.2 Alr System Balancing 


Ale systems shall be balanced in a manner to first minimize throttling losses; then, for fans 
with fan system power greater than 0.75 kW, fan speed shall be adjusted to meet design 
flaw conditions. 


5.2.5.3 Hydronic System Balancing 
Hydreni¢ systems shall be proportionately balanced in a manner to first minimize 
throttling Josses; then the pump impeller shall be trimmed or pump speed shall be 
adjusted to meet design flaw conditions. 


52.6 Condensers 


5.2.6. Condenser Locations 


Condensers shall be located such that the heat sink is free of interference from heat 
discharge by devices located in adjoining spaces, and de not interfere with other such 
aystems installed nearby. 
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5.2.7 Service Water Heating 


5.2.7.. Solar Water Heating 


Hospitality and Healthcare in all climatic zones with a hot water system, shall have solar 
water heating equipment installed to provide for: 


(a) at least 20% of the total hot water design capacity if above grade floor area of the 
building is less than 20,000 वा (square meter) 

(b) at least 40% of the total hot water design capacity if above grade floor area of the 
building is greater than or equal to 20,000 m?* (square meter) 


Exception to § 5.2.7.4: Systems that use heat recovery to provide the hot water capacity 
required as per the building type and size. 


5.2.7.2 Heating Equipment Efficiency 
Service water heating equipment shall meet or exceed the performance and minimdim 
efficiency requirements presented in available Indian Standards 


(a) Solar water heater shall meet the performance/ minimum efficiency level mentioned 
in (5 2329 Part (2£2). 


{b) Gas Instantaneous water heaters shall meet the performance/minimum efficiency 
level mentioned in (S 5558 with above 80% Fuel utilization efficiency. 


(c) Electric water heater shall meet the performance! minimum efficiency bevel 
mentioned in IS 2082. 


(d) For evacuated tube collector the storage tanks shall meet the (S 6542:2026, tubes 
shall meet |S 6543:206 and IS 6544:206 for the complete system. 


5.2.7.3 Other Water Heating System 


Supplementary heating system shall be designed to maximize the energy efficiency of the 
system and shall incorporate the following design features in cascade: 


(a) Maximum heat recovery from hot discharge system like condensers of air 


conditioning units, 
(b) Use of gas fired heaters wherever gas |s available, and 
[ए) Electric heater as last resort. 


5.2.7.4 Piping Insulation 


Piping insulation shall comply with § 5.2.4.. The entire hot water system Including the 
storage tanks, pipelines shall be insulated conforming to the relevant IS standards on 
materlals and applications, 
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5.2.7.5 Heat Traps 

Vertical pipe risers serving storage water heaters and storage tanks mot having integral 
heat traps and serving a non-recirculating system shall have heat traps on beth the inlet 
and outlet pipireg. 


5.2.7.6 Swimming Pools 
All heated pools shall be provided with a vapour retardant pool cover on or at the water 


surface. Pools heated to more than 32°C shall have a pool cover with a minimum insulation 
value of A-4.2. 


5.3 Prescriptive Requirements 


Compliance shall be demonstrated with the prescriptive requirements in this section. 
Supply, exhaust, and return or relief fans with motor power exceeding 0.37 kW shall 
meet or exceed the minimum energy effickency requirements specified in Table 5-9 
through 


Table 5- except the following need not comply with the requirement; 


(a) Fans in un-ducted air conditioning unit where fan efficiency has already been taken 
in account to calculate the efficiency standard of the comfort system. 

ib) Fans in Health Care buildings having HEPA filters. 

(c) Fans inbuilt in energy recovery systems that pre-conditions the outcvor air. 


Table 5-9: Mechanical and Motor Efficiency Requirements for Fans in CGECBC Buildings 


: System [ype Fon Type Mechanical Efficiency = =—- Mattar Efficiency 
coat oe Se ee eee 
Air-handling unit ‘Supply, return 60% ६7 
and exhaust 


Table 5-70: Mechanical and Motor Efficiency Requirements for Fans in CGECBC+ Buildings 


System type Fan Type Mechanical EMficiency fdiotor Efficiency 
ee aE ae A a ae 
Air-haredling unit Supply, return and 65% IE 3 

exhaust ee ee 


Table जाए Mechanical and Motor Efficiency Requirements for Fans in Super CGECBC 


Buildings 

System Type = Fan Type iMechonical Efficiency Motor Efficiency 
a ae a a 
Air-handling Supply, return and 70% IE 4 


unit ____ एक 


ee, 
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5.3... Chillers 
Chillers shall meet or exceed the minimum efficiency requirements as per Standards and 
Labelling Program of BEE for CGECBC+ and Super CGECBC buildings. Minimum 3 Star rated 
chillers is required for CGECBC+ compliance and 5 star rated chiller to meet Super CGECBC 
compliance, 


5.3.2 Pumps 


Chilled and condenser water pumps shall meet or exceed the minimum energy 
efficiency requirements specified in 


Table 5-2 through Table 5-4., Requirements for pumps in district chiller systems and hot 
water pumps for space heating are limited to the installed efficiency requirement of 
individual pump equipment only. To show compliance, calculate the total installed pump 
capacity in kilo watt and achieve the prescribed limits per kilo watt of refrigeration 
installed in the building. 


Exceptions to §5.3.2: Purnps used in processes e.g. service hot water, chilled water used 
for refrigeration etc. 


Table इनउए Pump Efficiency Re Efficiency Requirements for CGECBC Bullding 


- Equipment OGECaC 

“Chilled Water Pump (Primary आएं 28.2 W/kW,with VED on secondary pump 

BO a ee ee 2 eee ee as Oe ee ee 
Condenser Water Pump = A ea ee ee ee ee Ts WAG! VAT. | 
Pump) Efficiency (minimum 70% 


Table इनक Purp Efficiency Requirements for CGECBC+ Building 


Equipment CGECEC+ Guiding 

Chiled Water Pump (Primary and 26.9 W/ kW, with VE on secondary pump 
Ye ee eee eee See eee 

Condenser Water Puma 26-5 Wy EW, 

Pump Efficiency (minimum) 75% 


Table §-74: Purnp Efficiency Requirements for Super-CGECBC Building 


fqupment = —~—~—~—~—”—”—””—”CO”COCGECC ng tt—i—i‘“‘séS*~*S*~™S “Equipment SuperCGECBCBuimg आि४9 
Chilled Water Pump (Primary and 4.9 \W/ kW, with VFD on secondary pump 
tf a a a eS a ee 
Condenser Water Pump 4.6 Wi EW, 


Pump Efficiency (minima) #5% 
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5.3.3 Cooling Towers 


Cooling towers shall meet or exceed the minimum efficiency requirements specified in 
Table 5-5, CGECBC+ and Super CGECBC Buildings shall have additional VFO installed in 
the cooling towers. 

Table इनडः Cooling Tower Efficiency Requirements for CGECBC, CGECBC+, and Super 
CGECBC Buildings 


Equipment type | Rating Condition ‘Efficiency 
Open circuit cooling tower Fans 35°C entering water 0.027 kw/kWr 
25°C leaving water 
24°C WB outdoor air 0.33 RW/L/S 


5.3.4 Boilers 


Gas and oil-fired boilers shall meet or exceed the minimum efficiency requirements 
specified in Table 5-6. 

Table 5-76: Minimum Efficiency Requirements for Oil and Gas Fired Boilers for CGECBC+ and 
SuperQGECBC building _ _|“|/|/|/|/|/|/|/|/|/|/|/॒/|/_/|/|/॒/|॒|॒|॒<£/ः॒ ख  ढझढ 


Equipment तर. SubCotegory Size Cotegory “Minimum FUE 
Boilers, Boilers, | Hot Gas or oil All capacity B5% 
Water fired 


FUE - fuel utilization efficiency 


5.3.5 Economizers 


5.3.5.. Economizer for CGECBC, CGECBC:, and Super CGECBC Building 


Each cooling fan system in buildings with built up area greater than 20,000 777 [square 
meter}, shall include at least one of the following: 


(a) An air economizer capable of modulating outside-air and return-air dampers to 
supply 50% of the design supply air quantity as outside-air. 

ib) A water economizer capable of providing 50% of the expected system cooling load at 
outside air temperatures of L0°C dry-bulb/7.2°C wet-bulb and below. 


Exception to §5.3.5.: 


([a) Projects in warm-humid climate zones, 
[0] Individual cooling or heating fan systems less than 3,200 liters per second. 
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हु.३.5%-2 Partial Cooling 


Where required by §5.3.5.l economizers shall be capable of providing partial cooling even 
when additional mechanical cooling is required to meet the cooling load. 


5.3.5.3 Economizer Controls 
Air economizer shall be equipped with contrels; 


(a) That allow dampers to be sequenced with the mechanical cooling equipment and not 
be controlled by only mized air temperature. 

ib) Capable of automatically reducing outdoor air intake to the design minimum outdoor 
air quantity when outdoor air intake will wo longer reduce cooling energy usage. 

ic} Capable of highslimit shutoff at 24 °C dry bulb temperature. 


5.3-5-4 Testing 
Air-side economizers shall be tested in the field following the requirements in 9l2 
Appendix C to ensure proper operation. 


Exception to §5.3.5.4: Air ecenormizers installed by the HVAC system equ iparent 
manufacturer and certified to the building department as being factory calibrated and 
tested as per the procedures in §i2. 


5.3.6 Variable Flow Hydronic Systems 


5.3.6.i Variable Fluid Flow 


HVAC pumping systems having a total purnp system power exceeding 7.5 kW shall be 
designed for variable fluid flow and shall be capable of reducing pump flow rates to an 
extent which is lesser or equal to the limit, where the limit is set by the larger of: 


{a} 50% of the design flow rate, or 
(9) The minimum flow required by the equipment manufacturer for proper operation of 
the chillers or boilers. 


5.3.6.2 Isolation Valves 


Water cooled air-conditioning or heat pump units with a circulation pump motor greater 
than or equal to 3.7 kW shall have two-way automatic isolation valves on each water- 
cooled air-conditioning or heat pump unit that are interlocked with the compressor to 
shut off condenser water flow when the compressor is not operating. 


5.3.6.3 Variable Speed Drives 


Chilled water or condenser water systems that must comply with either $5.3.6.l of 
65.3.6.2 and that have pump motors greater than or equal to 3.7 kW shall be controlled 
by variable speed drives. 
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5.3.7 Unitary, Split, Packaged Air-Conditioners 


Linitery air-conditioners shall meet or exceed the efficiency requirements given in Table 
5-27 and Table 5-I6 Window and split air conditioners shall be certified under BEE’s Star 
Labelling Program. EER shall be os per (S$ हयड for all unitary, split, pockoged air 
conditioners greater than 40 kWr 


Table 5-37: Minimum Requirements for Unitary, Split, Packaged Air Conditioners in 
CGECBC+ Building 


“Cooling Capacity (kWr} Water Cool Capacity दिशा) Water gCapacity(kWe) —=ss=sWaterCooled =A Cooled Seas Se 
थे ].5 AA BEE 4 Star 


20.5 37EER 3.2 EER 


Table 5-78: Miniraum Requirements for Unitary, Split, Packaged Air Conditioners in Super- 


CGECBC Building 

“Cooling Capacity(RWr) Water Cooled = Air Cooked 
Tl i See Te Sas. es 
»i0.5 i |||+ “9आऊ+>  अ्थध्ा 


5.3.8 Controls for CGECBC+ and Super-CGECBC Buildings 


CGECBC+ building shall comply with requirements of 4 5.3.28 in addition to complying with 
requirements of 5.2.3. 


§.3-8.. Centralized Demand Shed Controls 


CGECBC+ and Super-CGECBC Buildings with built up area greater than 20,000 वा (square 
meter) shall have a building management system. All mechanical cooling and heating 
systems in CGECBC+ and Super-CGECBC Buildings with any programmable logic controller 
(PLC) to the zone level shall have the following control capabilities to manage centralized 
demand shed in moncritical zones: . 


(a) Automatic demand shed controls that can implement a centralized demand shed in 

non-critical zones during the demand response period on a demand response signal; 

Controls that can remotely decrease or increase the operating temperature set points 

by four degrees or more in all nencritical panes on signal from a centralized contral 

point; 

ic) Controls that can provide an adjustable rate of change for the température setup and 
reset. 


ib 


anil 


The centralized demand shed controls shall have additional capabilities ta: 


(a) Be disabled by facility operators; 
{b) Be manually controlled from a central point by facility operators to manage heating 
and cooling st points 
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दु.3.8.2 Supply Air Temperature Reset 

Multl zone mechanical cooling and heating systems in CGECBC4+ and Super-CGECBC 
Buildings shall have controls that automatically reset the supply-air temperature in 
response to building loads or to outdoor air temperature, Controls shall reset the supply 
air temperature to at least 25% of the difference between the design supply air 
temperature and the design room air temperature. 


Exception to § 5.3.8.2 ; CGECBC+ a nd Super-CGECBC Buildings in warm humid climate 


Done. 


5.3.4.3 Chilled Water Temperature Reset 


Chilled water systems with a design capacity exceeding 350 kWr supplying chilled water 
to comfort conditioning systems in CGECBC+ and Super-CGECBC Buildings shall have 
controls that automatically reset supply water temperatures by representative building 
loads {including return water tem perature) or by outdoor alr temperature. 


Exceptions to §5.3.8.3: Controls to automatically reset chilled water temperature shall 
not be required where the supply temperature reset controls causes improper operation 
of equipment. 


53,9 Controls for Super-CGECBC Buildings 


Super-CGECBC Buildings shall comply with requirements of § 5.3.9 in addition to 
complying with requirements of $ 5.2.3 and § 5.4.8, 


5.3-9.. Variable Air Volume Fan Control 


Fans in Variable Air Volume (VAV) systems in Su per-CGECBC Buildings shall have controls 
or devices that will result in fan motor demand of no more than 20% of thelr design 
wattage at 50% of design airflow based on manufacturer's certified fan data. 


5.3.40 Energy Recovery 


All Hospitality and Healthcare, with systems of capacity greater than 2,200 \iters per 
second and minimum outdoor air supply of 70% shall have air-to-air heat recovery 
equipment with minimum 50% recovery effectiveness 


At least 50% of heat shall be recovered from diesel and gas fired generator sets installed 
in Hospitality, Healthcare, and Business buildings with built up area greater than 20,000 
mz [square meter). 


5.3.44 Service Water Heating 


For compliance with CGECBC+ and Super-CGECBC, 


{a} Hospitality and Healthcare in all climatic zones shall have solar water heating 
equipment installed to provide at least 40% of the total hot water design capacity. 
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{b) All buildings in cold climate zone with a hot water system, shall have solar water 
heating equipment installed to provide at least 60% of the total hot water design 


capacity. 


Exception to §5.3.]: Systems that use heat recovery to provide the hot water capacity 
required as per the building type, size and efficiency level. 


5.3.2 Total System Efficiency - Alternate Compliance Approach 


Buildings may show compliance by optimizing the total system efficiency for the plant side 
comfort system Instead of the individual equipment mentioned under the prescriptive 
requirement. This alternate compliance approach is applicable for central chilled water 
plant side system in all building types. The total installed capacity per kilo-watt 
refrigeration load shall be less than or equal to maximum threshold requirements a 
specified in Table 5-29. Equipment that can be included in central chilled water plant side 
system for this alternate approach are chillers, chilled water pumps, condenser water 
pumps, and cooling tewer fan, Compliance check will be based on annual hourly 


simulation refer 
Table 9-] for developing the proposed design. 


Table 5-9: Maximum System Efficiency Threshold for CGECBC, OGECEC+, and Super- 
CGECBE Buildings 


Woter Cooled Chilled Water Plant = Maximum Threshold (kWi/kWr) 


CGECBC 0.26 
व्छ्घ्द्घक 0.23 
“Supertcecee0t—“‘“‘“i‘<‘<iS!” = 


§.9.I2.. Documentation Requirement 


Compliance shall be documented and compliance forms shall be submitted to the 
authority having jurisdiction (NRANVP, TCP or UADD). The information submitted shall 


include, at a minimum, the following: 


(a) Summary describing the results of the analysis, including the annual energy use (kWh) 
of chilled water plant (chillers, pumps and cooling tower) and annual chilled water 
use (kirk) for the Proposed Design, and software used. 

[0] Brief description of the project with location, number of stories, space types, 
conditioned and unconditioned areas, hours of operation. 

६) List of the energy-related building features of the Proposed Design. 

{d) List showing compliance with the mandatory requirements of CGECBC. 

fe) The input and output report(s) from the simulation prograrn including an energy and 

chilled water usage components: space cooling and heat rejection equipment, and 
other HVAC equipment (such a5 pumps). The output reports shall also show the 
number of hours any loads are not met by the HVAC system the Proposed Design. 
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(f) Explanation of any significant modelling assumptions made, 
ig) Explanation of any error messages noted In the simulation program output. 


The total system efficiency shall be calculated as follows: 
Chilled water plant use (kWh) 
Total System £/ ficlency = —Fhilled water wea (RTA) (kWrh) 
5.3.43 Low-energy Comfort Systems 
Alternative HVAC systems which have low energy use may be installed in place of (or in 
conjunction with) refrigerant-based cooling systems. Such systems shall be deemed to meet 
the minimum space conditioning equipment efficiency levels of §5.2.2, but shall comply with 
all other applicable mandatory provisions of §5.2 a3 applicable. Wherever applicable, 
requirements of 65.35 and §5.3.2 will be complied with. The approved list of low energy 
comfort systems? is given below: 

(a) Evaporative cooling 

ib) Beshecant cooling system 

(c) Solar air conditioning 

id} Tri-generation (waste-to-heat) 

[९] Radiant cooling system 

(f) Ground source heat purnp 

है) Adiabatic cooling systern 

Buildings with an approved low-energy comfort system installed for more than 50% of the 

sum of cooling and heating capacity requirement of the building shall be deemed 

equivalent to the CGECEC+ building standard prescribed in § 5.2.2. 


Buildings having an approved low energy comfort system installed for more than 90% of 
the sum of cooling and heating capacity requirement of the building shall be deemed 
equivalent to the Super-CGECBC building standard prescribed in §5.2.2. 


5.3.43.. Documentation Requirement 


Compliance shall be documented and submitted to the authority having jurisdiction 
(NRANVP, TCP or UADD). The information submitted shall include, at a minimum, the 
following: ; 
(a) Summary describing the low-energy comfort system type, capacity, and efficiency. 
ib} List of showing compliance with the mandatery and prescriptive requirements 
other than exempted in $5.3.3. 
(c) Comparison of installed capacity of approved low-energy comfort system with 
other HVAC system to meet the comfort requirement of the building. 


9 This is nat an al-inclushve list, The updated list of low energy comfort systems (4 available at BEE website: 
(hetges:/harerw Jbeeinedia.gove.in'). 
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6. Lighting and Controls 


6.7 General 


Lighting systems and equipment shall comply with the mandatory provisions of § 6.2 and 
the prescriptive criteria of § 6.3, The lighting requirements in this section shall apply to: 


(a) Interior spaces of bulldings, 

{b) Exterior building features, including facades, illuminated roofs, architectural features, 
entrances, exits, loading docks, and illuminated canopies, and, 

{c) Exterior building grounds lighting that is provided through the building's electrical 
service, 


Exceptions to §6.2: Emergency or security lighting that is automatically off during normal 
building operations. 


6.2 Mandatory Requirements 


6.2.. Lighting Control 
6.2... Automatic Lighting Shutoff 


(a) 90% of interior lighting fittings by wattage, in building or space of building langer than 
300 m? [square meter) shall be equipped with automatic control device. 
(9) Auternatic control device shall function on either: 


i, Ascheduled basis at specific programmed times. An independent program 
schedule shall be provided for areas of no more than 2,500 m? (square meter) 
and net more than one floor, or, 

li, Occupancy sensors that shall turn off the lighting fixtures within I5 minutes 
of an eccupant leaving the space. Light fixtures controlled by occupancy 
sensors shall have a wall-mounted, manual switch capable of turning off lights 
when the space is occupied, 


[ए) Additionally, occupancy sensors shall be provided in 
i. All building types greater than 20,000 ता (square meter) BUA, in 


a. All habitable spaces less than 30 m? (square meter), enclosed by walls 
of ceiling height partitions. 

. All storage or utility spaces more than 25 m? (square meter). 

c. Public toilets more than 25 m? (square meter), controlling at least 80 
% of lighting by wattage, fitted in the toilet, The lighting fixtures, not 
controlled by autamatic lighting shutoff, shall be uniformly spread in 
the area. 
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ii. Corriders of all Hospitality greater than 20,000 m? [square meter} BUA, 
controlling minimum 70% and maximum 80% of lighting by wattage, 
fitted in the public corridor. The lighting fixtures, mot controlled by 
automatic lighting shut off, shall be uniformly spread in the area. 

ii. All conference of meeting roam. 


Exception to § 6.2.2.2: Lighting systems designed for emergency and fire-fighting 
purposes. 


6-2--2 Space Control 


Each space enclosed by ceiling-height partitions shall have at least one control device to 
independently control the general lighting within the space. Each control device shall be 
activated either manually by an occupant or automatically by sensing an occupant. Each 


control device shall; 


{a} Control a maximum of 250 m? (square meter) for a space less than or equal to i,000 
पार (square meter), and a maximum of ,000 m? (square meter) for a space greater 
than ॥,000 rm? (square meter). 

have the capability to override the shut-off control required in § 6.2.2. for mo more 
than 2 hours, and 

(c) be readily accessible and located so the occupants can see the control. 


ib 


— 


Exception to § 6.2.2.2 [६): The required control device may be remotely installed if 
required for reasons of safety or security. Aremotely located device shall have a pilot light 
indicator as part of or next to the control device and shall be clearly labelled to identify 
the controlled lighting. 


6.2.4.3 Control in Daylight Areas 


{a) Luminaires, installed within day lighting extent from the window as calculated in § 
4.2.3, shall be equipped with either a manual control device to shut off lurninaires, 
installed within day-lit area, during potential day-lit time of a day or automatic control 
device that: 


i, Has a delay of minimum 5 minutes, and, 
i. Can dim or step down to 50% of total power. 


(b) Overrides to the daylight controls shall not be allowed. 


6.2...4 Exterior Lighting Control 


(a) Lighting for all exterior applications shall be controlled by a photo sensor or 
astranamical thine switch that is capable of automatically turing off the exterior 
lighting when daylight is available or the lighting is not required. 

(b) Lighting for all exterior applications, shall have lamp efficacy not less than लि) lumens 
per watt for CGECBC, unless the luminaire is controlled by a motion sensor or exempt 
under §6.2. 
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{c) Facade lighting and fagade non-emergency signage of Shopping Complexes shall have 
separate time switches. 


Exemption to §6.2..4; Exterior Lighting systems designed for emergency and fire-fighting 
purposes. 


6.2.-5 Additional Control 


The following lighting applications shall be equipped with a contrel device to control such 
lighting independently of general lighting: 


{a) Display/ Accent Lighting: Display or accent lighting greater than 300 m? (square 
meter) area shall have a separate control device. 

[b) Hotel Guest Room Lighting: Guest rooms and guest suites in a hotel shall have a 
master contro! device at the main room entry that controls all permanently installed 
luminaires and switched receptacles. 

[c] Task Lighting: Supplemental task lighting including permanently installed under shelf 
or under cabinet lighting shall have a control device integral to the luminaires or be 
controlled by a wall-mounted control device provided the control device complies 
with §6.2.L.2, 

[0] Nonvisual Lighting: Lighting for nonvisual applications, such as plant growth and 
food-warming, shall be equipped with a separate control device. 

(e) Demonstration Lighting: Lighting equipment that is for sale or for demonstrations in 
lighting education shall be equipped with a separate control device accessible only to 
authored personnel, 


622 Exit Signs 


Internally-illuminated exit signs shall not exceed 5 Watts per face. 


6.3 Prescriptive Requirements 


6.3.4 Interior Lighting Power 


The installed interior lighting power for a Building or a separately metered or permitted 
portion of a building shall be calculated in accordance with §6.3.4 and shall not exceed 
the interior lighting power allowance determined in accordance with either 96.3.2 of 
46.3.3, 


Exception to §6.3: The following lighting equipment and applications shall mot be 
considered when determining the interior lighting power allowance, nor shall the wattage 
for such lighting be included in the installed interior lighting power. However, amy such 
lighting shall not be exempt unless it is an addition to general lighting and is controlled by 
an independent control device. 


(a) Display or accent lighting that Is an essential element for the function performed in 
galleries, museums, and monuments, 


भाग 7 ] 


छत्तीसगढ़ राजपत्र, दिनांक 77 मार्च 2023 


355 


(b) Lighting that is integral to equipment or instrumentation and is installed by its 
manufacturer, 

(c) Lighting specifically designed for medical or dental procedures and lighting integral 
to medical equipment, 

(d) Lighting integral to food warming and food preparation equipment, 

(2) Lighting for plant growth or maintenance, 

(f) Lighting in spaces specifically designed for use by the visually impaired, 

(g) Lighting in retail display windows, provided the display area is enclosed by ceiling- 
height partitions, 

(h) Lighting in interior spaces that have been specifically designated as a registered 
interlor historic landmark, 

(i) Lighting that is an integral part of advertising or directional signage, 

ij} Exit signs, 

(k) Lighting that is for sale or lighting educational demonstration systems, 

() Ughting for theatrical purposes, including performance, stage, and film or video 
production, and 

(m) Athletic playing areas with permanent facilities for television broadcasting. 


6.3.2 Building Area Method 


Determination of interior lighting power allowance (watts) by the building area method 
shall be in accordance with the following: 


Determine the allowed lighting power density for each appropriate building area type 
from 


Table 6-4 for CGECBC Buildings, from Table 6-2 for CGECBC+ Buildings and from Table 6-3 

for Super-CGECBC Buildings; 

{a} Calculate the gross lighted area for each building area type. 

{b) The interior lighting power allowance is the sum of the products of the gross lighted 
floor area of each building area times the allowed lighting power density for that 
building area type. 


Table 6-2: Interior Lighting Power for CGECBC Buildings — Building Area Method 


Building Type LPD (wim? “Building Type  एए0 SW’ .. हणशाप्राध्य Type 2) LPO (Wire? 
{squere {square meter)! 

Office Building 35. Motion picture theatre 9.47 
Hospitals a Museum io? 

“Hotels a5 Post office 0.5 
Shopping Mail बे] Tl” ligiows: building i200 
“[niversityandSchoos~=—=«4d.2”*”*é“‘<“‘~*é‘~SS SO eC“‘iTtCt~™S 
Library 42.2 Transportation 22. Transportation $92 


NSS ————————_!!D!LERNDPEP. Ea ee 
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“Dining: barlounge/leisure 22 |. Warehouse 7.08 
“Dining:cafeteria/fastfood पड... Performing arts ]6.3 
theatre 
Dining: farnily i039 Police station 99 
Dormitory al .Wotshop 42 | 
“Fire station a7 Automotive facility | 90 
Gymnasium ama «ao “7 काएछणशासक्षाह रब... 
“Manufacturingfaciity  ए.छ  Parkinggarage 30 
“ih cases where both a general bullding area type and a specific building area type are listed, the 
specific building area type shall apply. 
Table 6-2: Interior Lighting Power for CGECBC+ Buildings - Building Area Method 
____feprare meter} _{squore meter) 
Office Building Motion pacture theatre = 7.5 
~ Heapitals 7.8 Museu #2 
cous  4»°.6  Postoffice a4 
क्रप्शाएण्शो उठ . हशाह्ण्फ Ig 
University and Schools 9.0 nwersivandSchoos~290  \Spotsarena 78 Sports arena 7B 
ke .. |. Transportatian 7.4 
“Dining: barlounge/leisure 98 Warehouse | | 5.7 
“Dining: cafeteria/fastfood 92  Performingartstheatre  3.0 
“thing family 87 7 Poleestation 79 
Dormitary —_, °z73 Weukp i «s — Workshop i3 
Fire station 73 Automotive facility 7a तार 
Gnas 80  Conventioncentre 30.0 
“Manufacturing facility 96 Parkinggarage 2d 


In cases where “Th cases where both a general bullding area type bullding area type and a specific building area type are listed, the 


_Specific building area type shallapphy 000 


Table 6-3 : Interior Lighting Power for Super-CGECBC Buildings — Building Area Method 


“huldnganotpe OCPD (Want ulding Area Type ~S~*C*C*«sCSriO Anca Type LiPo Wm Buna aAred Type Teo en 
(square fsquone meter]! 

Office Building eT 5.0 Mation picture theatre 4.7 

Hospitals a4 ——49. +4.Mueun St 


a a ee ee ee 2 33 बल मील ला 
Hotels 48 Post office 54 
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Shooplng Mall 70 Religious building 6.0 
University and Schools 6.0 Sports arena 44 
Library बा 62 Transportation = 46 
Dining: bar bounge/teigure = 6. Warehouse 3.5 
Dining: cafeteria/fast food 5.8 Performing arts theatre 8.2 
Dining: family 5,5 Police station 5.0 
Donmitary 4.6 Workshop 7 
Fire station 49 Automotive facility 45 
Gymnasium 5.0 Convention centre 63 
Manufacturing facility 6.0 Parking garage व.5 


In cases where both a general building area type and a specific building area type are listed, the 


_Specific building area type shallapply, ह/। ह हछझः फ् ॒ building area shall apply. a 


6.3.3 Space Function Method 
Determination of interior lighting power allowance (watts) by the space function method है 


shall be in accordance with the following: 


(a) Determine the appropriate building type and the allowed lighting power density from 
Table 6-4 for CGECBC Buildings, Table 6-5 for OGECBC+ Buildings and, Table 6-6 for 
Super-CGECEC Buildings. In cases where both a common space type and building 
specific space type are listed, building specific space type LPD shall apply. 

{b} For each space, enclosed by partitions 80% or greater than ceiling height, determine 
the gross lighted floor area by measuring to the centre of the partition wall. Include 
the area of balconies or other projections. Retail spaces do not have to comply with 
the 80% partition height requirements. 

(६) The interior lighting power allowance Is the sum of the lighting power allowances for 
all spaces. The lighting power allowance for a space is the product of the gross lighted 
floor area of the space tinves the allowed lighting power density for that space. 


Table 6-4 : Interior Lighting Power for CGECBC Buildings - Space Function Method 


Restroom nF femn iT  £xSthwy 55 © 
Storage 6.8 Corrider/Tranaition fl 
Conference/ Meeting 2.5 Lobby 9.i 
“Parking (Bays .. Parking Driveways [covered/ -) Bays ian pa ०. लि Parking Oriveways [covered/ a0 
(covered baseman basement 


Electrical/Mechanical 7.2 Workshop iy. 
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Business 

“Enciosed tiene Enclosed 40.0 Open Plan 20.0 
Banking Activity Area 2.6 Sarvica/Repalr 6.8 
Healthcare 

| Ervergency 22.8 या Recovery 8.6 
Eam/Treatment ॥3.7 Storage 5.5 
Nurses" Station a4 Laundry) Washing _ os tandyWshng 75 
Operating Room शा Lounge Recreation 8.0 
Patient Room wT “paientRoom 37.33». ca Supply i3.7 

“Pharmacy SLT का nurs ery a? 
Physical Therapy a7 Corridor Transition 34 
Radiology imaging कै] 
Hospitality 

“Hotel ining =i Hotel Lobby 30.9 

है“ जा Lounge! sa4 Matel Dining 9. 
Forfood preparation = 22.2 Motel Guest Rooms v7 
Hotel Guest Rooms a a 
Shopping Complex 

” Mua Ganecurse 2.8 For Family Dining . i0.45 
Sales Area 28.3 _ a For food eT ay 3. 
apa ks 5.6 Bar Lounges Dining i4, 
Educational 
Classroom,Lecture i Card File and Cataloguing ४ कि ॥ 
For Claiaraams 3.8 Stacks {Lib} | 48.3 
Laboratory 25.I _Reading jrealibani 40.0 
Assembly 
‘Heshe nee a4 sa - Performing Arts 22.6 
Exhibit Spare 5 44.0 Lobby Performing Arts 2.5 

_ Convention Centre Theatre = 
Seating Area 46 Seating Area - Convention EA 

Gymnasium ee 

aang 3.7 Seating Religious Bulling 36.4 
हेल्प - Gaal | Playing Area - Gymnasium I8.8 
pasar * a3 


Restoration 
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Table 6-5 : Interior Lighting Power for CGECBC+ Buildings - Space Function Method 


ipo (Wine me (W/m? 
Coregary {square fequare materi! 


nreter Aly: (iar हक 5 =. Pete Re ee n= 2.0 Rl } 


Common Space Types 


Restroom fd BA Stairway 44 _ 
Storage a= 54 Corrider/Trancition 3.6 
“Conference/Meeting = op lobby 7a 
Parking Bay (covered किक ae Parking Driveways 5. 
basement} covered, basement) 
Electrical Mechanical 67 Workshop 3.7 
hak Le पा का ae, es DA EON EN cnr eee 
“Evlosed == ge  OpenPln gg 
Healtheare 
“Emergency ——“‘iaS”””*CR OY 70. ...रऱ 
“Exam/Treatment 0.8 Storage Tr 
~ Nurses’ Station 75 Laundry Washing 6.0 
“Patient Room i hbedical jentRoom = 64a MedicalSuppy £ yp99 40.5 
है. CNS फरोिओजएथ।9 
“Physical Therapy Corridor Transition 4 
Radology/imaging =O730tti‘i‘its*‘*‘“‘“‘“‘“‘s SS 
Hospitality 
Hotel Dining फर्म छत.“ 73... Clty 
For Bar Lounges Dining .3 —  ewonie आन Motel Dining 7.3 
Far food preparation — i2.] Motel Guest Rooms _Forfood preparation 2d Motel Guest नित्य BR 6. 
Hotel Guest Rooms 73 i 
Shapplng Complex 
Mall Concourse 0.7 For Farvily Dining 8.8 
Sales Area SalesArea iB 34.6 पाक 3।.3».3».».».. ॥. ४8 /$ RO preparation =k t™S Food preparation i232. 
Motion Picture Theatre ; १0.43 Bar Lounges Gining l2.3 
काका... as Re eee 
तष्यबाण्णाएी नाव... 0.9... ad Catling 73. “Classroom/Lecture 0.9 Card File and Cataloguing 730 
For Classrooms 4i.0 Stacks (Library Fortlassroome Stach (Library) बी || 4.6 
Laboratory 2. Reading Area (Library) a2 


aan ap ee oe 03 
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Dressing Room 7.3 
Exhibit Space - Convention 42 
ranire | 


Seating Area - Gymnasium 3.6 
Fitness Area - Gymnasium 74 
“Museum General 


Exhibiticn 


Museum - Restoration 47.0 


2.3 


Seating Area - Performing 84 


Arts Theatre 


Lobby = Performing Arts 


Theatre 


Ce ”~—“CSs™s:C«SS HN AKC CVE Seating Area — Convention 


Centre 


i7.2 


5 


Seating Religious Building कै क। 


Playing Area- Gymnasium २.9 


Table 6-6 : Interior Lighting Power for Super-CGECBC Buildings - Space Function Method 


Leo (lym? 

Epes aie (नल i eet 892 (square 
3 30020 04037 मचशर OS RE Se BRD AED RMN TE 

Common Space Types 

Restrooms —— 3.8 हु Stairway CS 

Storage 4 CoridorTransition a3 

Conferences Meeting 5 Lobby 46 

Parking Bays (covered 4 Driveways {covered 4% 

_beserventy seme r basement) 

EhectricalMechanical a5 Workshop 3.6 

Business a 

Enclosed 54 Open Plan <a. ees 
Banking ActivityArea gg तन ना फडरीश्रीफ्ि+) 


GR Ses ae ee ee SMP ee ea 660 a ee 


Emergency कब 


Exar Treatment BE 
Nurses’ Station 5.0 
Re व eee 
। Crtegory aoe 
CCHS eee Eee eecceeeceee |. [i |) Ae 
Operating Room 0.9 
“PatientRoom ३8 MedicalSupply = 63 ~_ 3.6 
“Pharmacy 5.3 
“Physical Therapy 49 
ला 46 
Hospitality 
‘Hotel Dining = 


For Bar Lounge; Dining 7.0 


Recowery 
Storage 
Laundry Washing 


ee पका न्‍न - >वाकाक.. छह -बाक- 


lamp cetegorn 


Lounge,'Recreation 
Medical Supply 
“eg Wuery ag. 
Corridor/Transition 


Hotel Lobby 
Motel Dining 


2 a ee i oe 


LPO fem? 
meter} 


(squore 


a 


4.6 
6.8 
24 
4.6 


5.5 
4.6 
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Fitness Area - Gymnasium 3.9 


"For food preparation 75 Matel Guest Rooms 3.8 
Hetel Guest Nour 4.6 

जि काया 25 ght Soe ea eee ven ey ae eee meee 
Mall Camcourse 6.4 For Family Cining 3.5 
Sales Area 7 42 For food preparation 7.5 ash 
Motion Picture Theatre 6.5 Bar Lounge, Dining 7.0 


ea eae 


ee ae 


Classraom/Lecture 5.58 Card File ard Cata loguing 4.6 

For Classrooms 69 Stacks (Library) 92 

Laboratory 75 Reading Area (Library] af 
हक or TSE PRE eRe ea Re ar ne PCO eas tp eee GER eam ee 

aad Seating Area - Performing 

Bion मोड गई 

Exhibit Space 70 Lobby - Performing Arts 08 
_Convention Centre Theatre — 
Seating Area-Gymnasium 3,4 a (हर 27 See 3.2 


Museum — General 


Exhibition at 


Mus#urnt — Restoration 5.5 


cere 


Seating Religious Building 8.2 


Playing Area - Gymnasium 6.5 
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Mote 6-7 Carciiating detenor dighting Sewer - Snece Avacion Metod 
A four-story building has retail on the ground floor and offices on the top 
three flaars. Area is 3,590 वा (square meter). Space types and their 
respective areas are mentioned below, Steps for calculating interior 
lighting power allowance using the space functlon method for a (5६78९ 
building is described below. 


For each of the space type, corresponding Lighting Power Density [LPD) values for Business and 
Shopping complex building type from Table 64 are used. Area is multiplied with the LPD values 
to estimate the lighting power allowance for the whole building. Its 40,242 W. 

Table 6-I-] Space Trees, Areas and Corresponding (ऐड 

“SpaceFunction = LPD(W/m*)  — Area(m*)] —LightingPowerAllowance(W} 


"Office 

“Office-enciosed 00 #720 £420 — 
“Office-openplan 00 2485  4,850— ae 
फकाश्शीहइफियाब.... 5... | igao0 ©. © 
‘lobbles 9... 93 प्बह ae 
eh ny 393 

‘Emin 75 / 995 - जगा _ऋऑऋक्‍कफाोिणफस्‍/छऋछड 
धरना vi  « so — 

Mechanical 

“Staircase CSS a4 462 

87 हज एक 26,778 

re raat ee = 
बिना + ाओ-:- बडा +- िििििओओ 
“Offices-encised ७, 28 28 एएा 
फल्माक्यया४......... 77... 9 = COCO 
ton 3. -< << = 
“Soage |. 69 4x9 G82 

Food preparation  i22  # #28 उ99 ae ee 
$a F—rr 
‘Building Total = wt (<titstst*té‘(‘“(<(<‘<‘<i‘i<i‘i‘i‘i‘i‘(‘(‘élO .. 
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6.3.4 Installed Interior Lighting Power 


The installed interior lighting power calculated for compliance with §6.3 shall include all 
power used by the luminaires, Including lamps, ballasts, current regulators, and contral 
devices except as specifically exempted im $6.2. 


Exception to 96.3.4: If two or more independently operating lighting systems in a space are 
controlled to prevent simultaneous user operation, the installed interior lighting power shall 
be based solely on the lighting system with the highest power. 


6.3.4.. Luminaire Wattage 


Light output ratio shall be 0.7 of above. Luminaire wattage incorporated into the installed 
interior lighting power shall be determined in accordance with the following: 


(9) The wattage of incandescent luminaires with medium base sockets and not containing 
permanently installed ballasts shall be the maximum labelled wattage of the luminaires. 

ib) The wattage of luminaires containing permanently installed ballasts shall be the 
operating input wattage of the specified lamp/ballast combination. Operating input 
wattage can be either values from manufacturers’ catalogues or values from independent 
testing laboratory reports. 

fe} The wattage of all other miscellaneous luminaire types not described in (a) or [0] shall be 
the specified wattage of the luminaires. 

[0] The wattage of lighting track, plug-in bus way, and flexible-lighting systems that allow the 
addition and/ or relocation of luminaires without altering the wiring of the system shall 
be the larger of the specified wattage of the luminaires included in the system or 35 
Watt per meter. Systems with integral overload protection, such ag fuses or circuit 
breakers, shall be rated at L00% of the maximum rated load of the limiting device. 


6.3.5 Exterior Lighting Power 


Connected lighting power of exterior lighting applications shall not exceed the lighting power 
limits specified in Table 6-7 for CGECBC Buildings, Table 6-8 for OGECBC+ Buildings and Table 
6-9 for Super-CGECBC Buildings. Trade-offs between applications are not permitted. 


Table 6-7 : Exterior Building Lighting Power for OGECAC Buildings 


Exterior lighting application Power limits 
Bullding entrance (with canopy) 20 W/m? [square meter) of canopied canopy) >> 0 Wm? qi: meter) of canopied 
PO aa ee जप 3० 2 5 22 

Building entrance [w,'o canmpy} 90 Wi linear mi of door width 

Building exit 60 Wilin m of door width a 

Building facade ——T है शक कर (square meter) af vertical 
_____॒_॒_॒_॒_॒_॒_॒_॒_॒_॒_॒_॒॒ी]॒_॒॒_॒_॒__॒_[ == रु 

Emergency sheng, ATM kiosks, Security areas facade LOW im? (square meter) 

Driveways and parking [open/ external) Le Wen? (square meter) 


Pedestrian walkways 2.0 Wim? (square meter) 
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Stalrways 20.0 Wy m? [square meter) 
Landscaping 0.5 W/m? [square meter) 
Outdoor sales area 5.0 Ves कार [square meter) 


Table 6-8: Exterior Building Lighting Power for CGECBC+ Buildings 


Exterior lighting application Power limits 
“Building entrance (with द्काए0).. 8.0 W/m? (square meter) of cancpied 
Building entrance (w/o canopy) 5 a 5 5 लि a पत 7 lingar वा of door width 
” Building exit Wi ofdoor width = 
Building fagade 4.0 Wim? (square meter} of vertical 
ea a es | tS 
Emergency sigrd, ATM kiosks, Security areas facade 0.8 Wim [square meter] 
Driveways and parking (openy external) 3,3 W/m [square meter] 
“Pedestrianwalkways 6 Wym? (squaremeter) 8 | 
Stairways 8.0 Wim? (square meter) 
“Landscaping 7 हब Wim (square meter) 


Outdoor sales area 7.2 Win? (square meter) 


ee «ना 


Table 6-9: Exterior Building Lighting Power for Super-CGECBC Buildings 


"Race ee hh EE een eey ene lighting ganiicat a A Powter Weralts 
Building entrance (with canopy) 5.0 Wim (square meter) of canopled 
al 

“Pulling etre olocanon) SW ner ot door 

Building exit 30 Wiy'lin वा एा door width 

Building facade “Buildingfapade =st—“is*sSsSSSTCS SW? square sete) of vertical | 
ee)” al ee oe ed मिल किक! 7. 

Emergency signs, OTM kiosks, Security areas facade 0.5 Wim [square meter) 

Driveways and parking (open, external) 0.8 Wim? [square meter) 
“Pedestrianwalkways ss—=<i*i‘é™S*;*‘*SCS Wm? square mtr) 

Stairways 5.) Wim? (square meter) 

Landscaping 0.25 Wime (square meter) 

Owidoor sales area 4.5 Win? (square meter) 


6.3.6 Controls for CGECBC+ and Super-CGECBC Buildings 


CGECEHC+ and Super-OSECBC Bulldings shall comply with requirements of § 6.3.6 in addition to 
complying with requirements of § 6.2. 


6.3.6.. Centralized Controls 


CGECBC+ and Super-OGECeAC bullding shall have centralized contral system for schedule based 
automatic lighting shutoff switches. 


6.3.6.2 Exterior Lighting Controls 
Lighting for all exterior applications, shall have lamp efficacy not less than 80 lumens per watt, 
90 lumens per watt, and ॥00 lumens per watt, for CGECBC, CGECBC+, and Super-CGECBC 


Buildings respectively, unless the luminaries ls controlled by a motion sensor of exempt under 
66.. 
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7. Electrical and Renewable Energy Systems 


7.l General 


All electric and renewable energy equipment and systems shall comply with the mandatory 
requirements of §7_2. 


7.2 Mandatory Requirements 


7.2.. Transformers 


7.20.4 Maximurn Allowable Power Transformer Losses 
Power transformers of the proper ratings and design must be selected to satisfy the minimum 


acceptable efficiency at 50% and full load rating, The permissible lass shall not exceed to 
values listed in Table ?- for dry type transformers. BEE star rating for dry type transformer 
shall take precedence over this table once notified by BEE under BEE Standards and Labelling 
Program. 

For oll type transformer BEE star rated transformer (BEE Standards and Labelling Program) 
shall be used in all compliant buildings. Power transformers to meet compliance shall have: 


ja) minimum 3 stars rating in OGECBC Buildings 
ib} minimum 4 stars rating in CGECBC+ Buildings 
ic) 5S stars rating in Super-CGECBC Buildings 


Table 75] : Permissible Loses for Ory Type Transformers 


Rating Max. Losses at Max. Losees at Maw. Losses at Max. Losies at 

kVA 50% loading 00% loading 50% loading 00% loading 
EW a eee 

_ Upto 22 evelass a Wels = 

000 MO  ख्ा0 _.. 70 रेज00 

शी | ._ .... उठ | शी ४ +9ज ज00 >> 

Pitt] ,500 3,800 B50 _ 4 ooo ee 

750 i,700 4,320 L970 4,600  _ x 

35 2,000 5,040 2400 5,400 

ag 2,380 6,080 _ 2,800 6,800 

हैं... आय. nad 3.300 7,800 

_830 ७. ख,उथ 8620 «3,950 9,200 

800... 3890 70240 4,50 2,400 

_,000 i) 2,000 §,300 2,800 

4750000 9 TO 

46000 = 63208800 7,500 छा | 

2000. रक्षा || शा .... 8,880 22,400 

2,500 ga50 aT SO 26500 


*The total loss value given in above table are applicable for thermal classes E, 0 and F and have 
component of load loss at reference temperature according to clause 2.7 of 5 277] Le; average 


_ winding temperature rise as given in Column 4 of Table 4 of (5 2272 plus 30°C. Le. for F thermal class 
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& Labelling notification are published, 


the total loss values shall be calculated at L20° C and for H thermal class the total loss values shall be 
calculated at [वैद7 C. An increase of 7% on total loss value for thermal class H ts allowed." 


* The values as per Indian Standard/BEE Standard & Labelling notification for dry type transformer 
corresponding to values In this table will supersede as and when the Indian standards/ BEE Standard 


7-2...2 Measurement and Reporting of Transformer Losses 


All measurement of losses shall be carried out by using calibrated digital meters of class 0.5 
or better accuracy and certified by the manufacturer. All transformers of capacity of 500 kVA 
and above would be equipped with additional metering class current transformers (CTs) and 
potential transformers (PTs) additional to requirements of Utilities so that periodic boss 
monitoring study may एक carried out, 


7.2.4.3 Voltage Drop 


Voltage drop for feeders shall not exceed 2% at design load. Voltage drop for branch circuit 
shall not exceed 335 at design load. 


7.22 Energy Efficient Motors 


Motors shall comply with the following: 


[9] Three phase induction motors shall conform te Indian Standard (IS) 265 and shall fulfil 
the following efficiency requirements: 


i, CGECBC Buildings shall have motors of IE 2 (high efficiency) class or a higher class 
मै, OGECEC+ Buildings shall have 5 3 (premium efficiency) class motors or higher class 
की, Super-CGECBC Buildings shall have [६ 4 (super premium efficiency) class motors 


(b) Motors of horsepower differing from thase listed in the table shall have efficiency greater 
than that of the next listed kW motar, 
fe) Motor horsepower ratings shall not exceed 20% of the calculated maximum load being 


served, 
id) Motor nameplates shall list the nominal full-load motor efficiencies and the full-load 


power factor. 


7.2.3 Diesel Generator (DG) Sets 


BEE star rated DG sets (BEE Standards and Labelling Program) shall be used in all compliant 
buildings, DG sets in buildings greater than 20,000 m? {square meter) BUA shall have: 


ja) minimum 3 stars rating in (5६5 8 Bulldings 
(b) minimum 4 stars rating in CGECBC+ Buildings 
jc) S stars rating in Super-CGECBC Buildings 


Provided the building does not use OG sets for captive power generation (mo more than 45% 
of power requirement is being met by the use of DG sets), 3 star rated [6 sets may be used 
for CGECBE # and Super-CGECBC Buildings. 
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72.4 Check-Metering and Monitoring 


At Building mains, installed meters must bt capable of monitoring Energy use (kWh), Energy 
Demand [४४] and total Power Factor on an hourly basis. For sub-meters installed at building 
services, the following metering requirernents must be complied with: 


(a) Services exceeding 7,/000 kVA shall have permanently installed electrical metering to 
record demand (kVA), energy (kWh), and total power factor on hourly basis, The metering 
shall also display current (in each phase and the neutral), voltage (between phases and 
between each phase and neutral), and total harmonic distortion (THD) as a percentage 
of total current. 

(b) Services not exceeding 7॥,000) kVA but over 65 kVA shall have permanently installed 
electric metering to record demand (kW), energy (kWh), and total power factor [or 
kVARH) on hourly basis. 

{[c) Services mot exceeding 65 kVA shall have permanently installed electrical metering to 
record energy (kWh) om hourly basis. . 


Sub-metering requirements for different services are outlined in Table 7-2. 
Table 7-2 : Sub Metering: Minimum requirement for separation of electrical load 


—«Biidingy Contract Demand 
T20 kVA to 250 kVA Greater than 250 EVA 
"HVAC system and components Required Required 
“Interior and Exterior Lighting Not required Required 
“Domestic hot water Not required Required 
“Plugloads §& #§ Notrequred §§§ | Required | loads Not required Required 
Renewable power source Required Required 


In additian te requirements stated above, for building types identified in Table 7-3, respective 
services must be sub-metered. 


Table 7-3 : Additional sub-metering requirements for specific building types 
Mandatory requirement of sub- metering of "Mandatory requirement of sub- metering of services for specific bullding types 


Shopping Complex Facade lighting 

“Shopping Complex |... हाह्जात, escalators, moving walks — 
Business Data centers a co 
Hospitality Commercial kitchens i 


For tenant-based building, tenants must be provided with tap-off points to Install electrical 
sub-meters. 
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7.2.5 Power Factor Correction 


All 3 phase shall maintain thelr power factor at the point of connection as follows: 


(a) 0.97 for CGECBC Building 
(b) 0.98 for CGECBC+ Bullding 
{c) 0.99 for Super-CGECBC Building 


7.2.6 Power Distribution Systems 
The power cabling shall be sized so that the distribution losses do not exceed 


{a} 3% of the total power usage in CGECBC Buildings 
ib) 2% of the total power usage in CGECBC+ Buildings 
({c) % of total power usage in Super-CGECBC Buildings 


Record of design calculation for the losses shall be maintained. Load calculation shall be 
calculated up to the panel level. 


7.2.7 Uninterruptible Power Supply (UPS) 


in all buildings, UPS shall meet or exceed the energy efficiency requirements listed in Table 
7-4. Any Standards and Labelling program by BEE shall take precedence over requirements 
listed In this section. 


Table 7-4: Energy Efficlency Requirements for WPS for CGECBC, COECBC+, Super-CGECBC 


builellng 

2 UPSSize Cer Efficiency Requirements ot 7009 load Size Ene iene) Requirements ot IO0% Lood 
kVA< 20 Ee . 90.2% 
20<=kVi4 <= l00 को] .9%% eee टन 

_kVA > 00 93.5% 


7.2.8 Renewable Energy Systems 


All buildings shall have provisions for installation of renewable energy systems in the future 
on rooftops or an the site, 


7-2.4.. Renewable Energy Generating Zone (REGZ) 


(a) A dedicated REGZ on the roof tep or on site shall be provided in all buildings which shall 
be free of any obstructions within its boundaries and from shadows cast by objects 
adjacent to the zone 
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[0] The REGZ shall have renewable power generation system of capacity in compliance to 
regulations and guidelines of Chhattisgarh State Electricity Regulatory Commission 
(CSERC). 


7.2.8.2 Main Electrical Service Panel 

Minimum rating shall be displayed on the main electrical service panel, Space shall be 
reserved for the installation of a double pole circuit breaker for a future renewable electric 
installation. 


7.2.4.3 Demarcation on Documents 


The follawing shall be indicated in design and construction documents: 


(a) Location for inverters and metering equipment, 

ib} Pathway for routing of conduit from the REGZ to the point of interconmection with the 
electrical service, 

(c) Routing of plumbing from the REGZ to the water-heating system and, 

(d} Structural design loads for roof dead and live load, 
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8. Definitions, Abbreviations, and Acronyms 


8.i General 


Certain terms, abbreviations, and acronyms are defined in this section for the purposes of 
CGECBC, These definitions are applicable to all sections of CGECEC. Terms that are not defined 
shall have their ordinarily accepted meanings within the context in which they are used. 


8.2 Definitions 


A 


Above grade area (AGA): AGA is the cumulative floor area of all the floor levels of a building 
that are above the ground level. Ground level shall be a3 defined in building site plan. 4 floor 
level is above grade if one-third of the total external surface area of only the said floor level 
is above the ground level. 


Accredited Independent laboratory: testing laboratory not affiliated with producer or 
consumer of goods or products tested af the laboratory and accredited by national or 
international organizations for technical competence 


Addition: an extension or increase in floor area or height of a building outside of the existing 
building envelope. 


Air conditioning and condensing units serving computer rooms: air conditioning equipment 
that provides cooling by maintaining space temperature and humidity within a narrow range. 
Major application is in data centres where dissipating heat generated by equipment takes 
precedence over comfort cooling for occupants, 


Alteration: any change, rearrangement, replacement, or addition te a bullding or its systems 
and equipment; any modification in construction or building equipment. 


Area weighted average (AWA) method: 4W4 method Is based on the comcept of weighted 
arithmetic mean where instead of each data point contributing equally to the final mean; each 
data point contributes more “weight” than others based on the size of the area the said data 
point is applicable to. To calculate the area weighted average mean, a surmmation of each 
data point multiplied with its respective area is divided with the total area. 


3 {Data point X area) 
AMA = ey ———_—_— व तभआआ आन 
Total area 


Astronomical time switch: an automatic tire switch that makes an adjusiment for the lemgth 
of the day as it varies over the year. 
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Authority having jurisdiction: Municipal Authority or Committee or Council or Nagar/Gram- 
Panchayat or Development and Planning Authority of Government of Chhattisgarh, which is 
entrusted with the responsibility of regulating the building approval/erection/re-erection in 
the areas falling under its jurisdiction; wz. Urban Administration and Development 
Department (UADD), Government of Chhattisgarh, Town and Country Planning Department 
(TECP), Government of Chhattisgarh, Nava Ralpur Atal Nagar Vikas Pradhikaran, Government 
of Chhattisgarh (NRANVP): 


Balancing, air system: adjusting airflow rates through air distribution system devices, such as 
fans and diffusers, by manually adjusting the position af dampers, splitters vanes, extractors, 
ete, of by using automatic control devices, such as constant air volume of variable alr volume 
bowes. 


Balanelng, hydronic system: adjusting water flow rates through hydronie distribution system 
devices, such as pumps and coils, by manually adjusting the position valves, or by using 
automatic control devices, such as automatic flow control valves. 


Ballast: a device used in conjunction with an electric-discharge lamp to cause the lamp to 
start and operate under proper circuit conditions of voltage, current, waveform, electrode 
heat, etc. 


BEE: Bureau of Energy Efficiency, Ministry of Power, Government of India 
Boiler: a self-contained low-pressure appliance for supplying steam or hot water 


Building of building complex or complex: a structure wholly or partially enclosed within 
exterior walls, or within exterior and party walls, and a roof, affording shelter ta persons, 
animals, or property. Building complex means a building or group of buildings constructed in 
a contiguous area for business, commercial, institutional, healthcare, hospitality purposes or 
assembly buildings under the single ownership of individuals or group of individuals or under 
the name of 3 co-operative group society or on lease and sold as shops or office space or 
space for other commercial purposes, having a connected load of 50 kW or contract demand 
ef 60 kVA and above or built-up area above l000 का (square meter). 


Building, base: includes building structure, building envelope, common areas, circulation 
areas, parking, basements, services area, plant room and its supporting areas and, open 
project site area. 


Building, core and shell: buildings where the developer or owner will only provide the base 
building and its services, 


Building, existing: a building or portion thereof that was previously occupied or approved for 
occupancy by the authority having jurisdiction. 


Building envelope: the exterior Mus the semi-exterior portions of a building. For the purposes 
of determining building envelope requirements, the classifications are defined as follows: 
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(a) Building envelope, exterior: the elements of a building that separate conditioned 
spaces from the exterior 

(b) Building envelope, semi-exterior: the elernents of a building that separate 
conditioned space from unconditioned space or that enclose sermi-heated spaces 
through which thermal energy may be transferred to or fram the exterior, छा to or 
from unconditioned spaces, or to or from conditioned spaces 


Building grounds lighting: lighting provided through a building's electrical service for parking 
lot, site, roadway, pedestrian pathway, loading dock, and security applications 


Building material: avy element of the building envelope through which heat flows and that 
heat 5 Included In the component U-factor calculations other than air films and insulation 


Bullt up area (BUA): sum of the covered areas of all floors of a building, other than the roof, 
and areas covered by external walls and parapet on these floors. 


24-hour Business Building: Business building operated and occupied for more than (2 hours 
on each weekday. Intensity of occupancy may vary. 


Cc 
Cardinal direction: cardinal directions of cardinal points are the four main directional points 
of a compass: north, south, east, and west. 


Centralized control: single hardware/ software for observing and controlling operations of a 
group of equipment and devices with similar or different functions. 


Chhattisgarh Energy Conservation Building Code (OGECBC): the Energy Conservation Building 
Code amended and notified as Chhattisgarh Energy Conservation Building Cade by the state 
government of its subsequent updated version approved by BEE and the state Government, 


CGECBC Building: a building that complies with the mandatory requirements of §4 to $7 and 
also complies elther with the prescriptive requirements stated under the CGECBC Building 
categories of 94 to 97, or, with the whole building performance compliance method of $9, 


CGECBC+ Building: a building that complies with the mandatory requirements of 44 to §7 and 
also complies either with the prescriptive requirements stated under the CGECBC+ Building 
categories of $4 to 47, or, with the whole building performance compliance method of §49. 
This is a voluntary level of compliance with CGECEC. 


Circuit breaker: a safety device that automatically stops flaw of current in electrical circuits. 
It protects the circuit from current surge. 


Class of construction: classification that determines the construction materials for the 
building envelope, roof, wall, floor, slab-on-grade floor, opaque door, vertical fenestration, 


skylight 
Coefficient of Performance (COP) — cooling: the ratio of the rate of heat removal to the rate 


of energy input, in consistent units, for a complete refrigerating system of some specific 
portion of that system under designated operating conditions 
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Coefficient of Performance (COP) - heating: the ratio of the rate of heat delivered to the rate 
of energy input, in consistent units, for a complete heat pump system, Including the 
compressor and, if applicable, auxiliary heat, under designated operating conditions 


Common area: areas within a building that are available for use by all tenants in a building 
(Le, lobbies, corridors, restrooms, ete.) 


Commercial bullding: a bullding or a part of building or building complex which are used or 
intended to be used for commercial purposes and classified as per the time of the day the 
building is operational and sub classified, as per the functional requirements of its design, 
construction, and use as per following details: 


a) Group |- 24 hours building covering Type 4 Hospitality, Type & Health Care and Type 
C Assembly, Type 0 Business and, 
b) Group ॥ — Regular building covering Type O Business, Type E Educational and Type F 


Shopping Camplexes. 


Compliance documents: the forms specified in (5008 Rules and Regulations to record and 
check compliance with these rules, These Include but are not limited to EPI Ratio Compliance 
Report, Building Envelope Compliance Form, Mechanical Systems Compliance Form and 
Permit Checklist, Lighting System Compliance Form and Permit Checklist and certificates from 
Certified Energy Auditor for existing or proposed buildings. 


Connected load: the sum of the rated wattage of all equipment, appliances and devices to be 
installed in the building or part of building or building complexes, in terms of kilowatt (EW) 
that will be allocated to all applicants for electric power consumption in respect of the 
proposed building or building complexes on their completion. 


Contract demand: the maximurn demand in kilo Volt Ampere (kVA) (within a consumer's 
sanctioned load) agreed to be supplied by the electricity provider or utility in the agreement 
executed between the users and the utility or electricity provider. 


Construction documents: drawings or documents, containing information pertaining to 
building construction processes and approvals, building materials and equipment 
specification, architectural details etc. required by the authority having jurisdiction. 


Controls of control device: manually operated or automatic device or software to regulate 
the operation of building equipment. 


Cool roof: roof with top layer of material that has high solar reflectance and high therrnal 
emittance properties. Cool roof surfaces are characterized by light colours so that heat can 
be rejected back to the environment. 


Cumulative design EPl: energy performance index fora building having two or more different 
functional uses and calculated based on the area weighted average (AWA) method. 
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DB 


Daylight area: the daylight illuminated floor area under horizontal fenestration (skylight) or 


adjacent to vertical fenestration (window), described as follows: 


(a) Horizontal Fenestration: the area under a skylight, monitor, of saw-tooth 
configuration with an effective aperture greater than 0.002 (0.27%). The daylight area 
ié calculated as the horizontal dimension in each direction equal to the top aperture 
dimension in that direction plus either the floor-to-ceiling height (H) for skylights, or 
.5H for moniters, of H or 2H for the saw-teoth configuration, or the distance to the 
nearest] meter or higher opaque partition, or one-half the distance to an adjacent 
skylight or vertical glazing, whichever is least, a5 shown in the plan and section figures 


below, 


ib) Vertical Fenestration: the floor area adjacent to side apertures (vertical fenestration 
in walls) with an effective aperture greater than 0.06 (6%). The daylight area extends 
into the space perpendicular to the side aperture a distance equal to daylight 


Shykght te 


i Dapiigint Area 
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extension factor (DEF) multiplied by the head height of the side aperture or till higher 
Opaque partition, whichever is less. In the direction parallel to the window, the 
daylight area extends a horizontal dimension equal to the width of the window plus 
either 4 meter on each side of the aperture, or the distance to an opaque partition, 
or one-half the distance to an adjacent skylight or window, whichever is least. 

पक व 2 नम " | pee ett an nee ete 


Lor de renee 
=~ (igus freon 


Daylight Extension Factor (DEF): factor to manually calculate the daylight area on floor plates, 
itis to be multiplied by the head height of windows. It is dependent on orientation and glazing 
VLT, shading devices adjacent to it and building location. 


Daytime Business Building: Business building operated typically only during daytime on week 
days up to l2 hours each day. 


Daylight window: fenestration 2.2 meter above floor level, with am interior light shelf at 
bottom of this fenestration 


Dead band: the range of values within which a sensed variable can vary without initiating a 
change in the controlled process, 


Demand: maximum rate of electricity (kW) consumption recorded for a building or facility 
during a selected tirne frame. 


Demand control ventilation (CV): a ventilation system capability that provides automatle 
reduction of outdoor air intake below design rates when the actual occupancy of spaces 
served by the system is less than design occupancy 


Design capacity: output capacity of a mechanical or electrical system or equipment at design 
conditions 


Design conditions: specified indoor environmental conditions, such as temperature, humidity 
and light intensity, required to be produced and maintained by asystem and under which the 
system must operate. 
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Demand factor: is the ratio of the sum of the maximum demand of a system [छा part of a 
system) to the total connected loadon the system for part of the system) under 
consideration, Demand factor is always bess than ane, 


Distribution system: network or system comprising controlling devices or equipment 
and distribution channels (cables, coils, ducts, plpes etc.) for delivery of electrical 
power or, cooled of heated water or alr in buildings 


Door: all operable areas that are not more than one hall glass, in the building envelope, 
including swinging and roll-up doors, fire doors, and access hatches. 


Door area: total area of the door measured using the rough opening and including the 
door slab and the frame. 


Economizer, air: a duct and damper arrangement with automatic controls that allow a 
cooling system to supply outdoor air to reduce or eliminate the need for mechanical 
cooling during mild or cold weather 


Economizer, water: a system by which the supply air of a cooling system is cooled 
indirectly with water that is itself cooled by heat or mass transfer to the environment 
without the use of mechanical coollng 


Effective aperture: Visible light transmittance x window-to-wall Ratio. (EA = VLT x 
WiWR] 


Efficacy: the lumens produced by a lamp plus ballast system divided by the total watts 
of input power (including the ballast), expressed iin lumens per watt 


Efficiency: performance at a specified rating condition 

Efficiency, thermal: ratio of work output to heat input 

Efficiency, combustion: efficiency with whith fuel is burmed during the combustion 
process in equipment 

Emittance: the ratio of the radiant heat flux emitted by a specimen to that emitted by 


a blackbody at the same temperature and under the same conditions 


Energy: power derived from renewable or non-renewable resources to provide 
heating, cooling aind light to a building or operate any building equipment and 
appliances. It has various forms such as thermal (heat), mechanical (work), electrical, 
and chemical that may be transformed from one into another. Customary unit of 
measurement is watts (४) 


Energy Efficiency Ratio (EER); the ratio of net cooling capacity in watt to total rate of 
electric input in watts under design operating conditions 
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Energy recovery system: equipment te recover energy from building or space exhaust 
air and use it to treat ([pre-heat or pre-cool) outdoor air taken inside the building or 
space by ventilation systems 


Envelope Performance Factor (EPF): value for the building envelope performance 
compliance option calculated using the procedures specified in 4.3.5 and 0. For the 
purposes of determining building envelope requirements the classifications are defined as 
follonars: 


{a) Standard Building EPF: envelope performance factor calculated for the Standard 
Building using prescriptive requirements for walls, vertical fenestrations and roofs 


(b) Proposed Building EPF: the building envelope performance factor for the Proposed 
Building using proposed values for walls, vertical fenestrations and roofs 


Energy Performance Index (EPI): of a building means its annual energy consumption in 
kilowatt-hours per square meter of the area of the building which shall be calculated in 
the existing or proposed building as per the formula below, 


annual energy consumption in kWh 


~ total built — up area (excluding storage area and the parking in the basement)}in m= 


EPI Ratio: of a building means the ratio of the EFI of the Proposed Building te the EFI of 
the Standard Building. 


Equipment: mechanical, electrical or static devices for operating a building, including but 
not limited to those required for providing cooling, heating, ventilation, lighting, service 
hot water, vertical circulation 


Equipment, existing: equipment previously installed in an existing building 


Equivalent SHGC; SHGC for a fenestration with a permanent external shading projection. 
it is calculated using the Projection Factor (PF) of the permanent external shading 
projection and Shading Equivalent Factor (SEF| listed im §4.3.4. 


Exemption: any exception allowed to compliance with CGECBC requirements 


Fan system power: sum of the nominal power demand (nameplate W or HP) of motors of 
all fans that are required to operate at design conditions to supply air from the heating or 
cooling source to the conditioned space(s) and return it to the point where it can be 
exhausted to autside the building. 


Fenestration: all areas (including the frames) in the building envelope that let in light, 
Including windows, plastic panels, clerestories, skylights, glass doors that are more than 
one-half glass, and glass block walls. 


(a) Skylight: a fenestration surface having a slope of less than 60 degrees from the 
horizontal plane. Other fenestration, even if mounted on the roof of a building, is 
considered vertical fenestration. 


378 छत्तीसगढ़ राजपत्र, दिनांक 7 मार्च 2023 [ aT 


(0) Vertical fenestration: all fenestration other than skylights. Trombe wall assembles, 
where glazing is installed within 300 mm of a mass wall, are considered walls, not 
fenestration. 

Fenestration area: total area of the fenestration measured using the rough opening and 
including the glazing, sash, and frame. For doors where the glazed vision area Is less than 50% 
of the door area, the fenestration area is the glazed vision area. For all other doors, the 
fenestration area is the door area. 


Finished floor level: level of floor achieved after finishing materials have been added to the 
subfloor or rough floor or concrete floor slab, 


Fossil fuel: fuel derived from a hydrocarbon deposit such as petroleum, coal, or natural gas 
derived from living matter of a previous geologic te 


Fuel: a material that may be used to produce heat or generate power by combustion 


Fuel utilization effickency (FUE): a thermal efficiency measure of combustion equipment like 
furnaces, boilers, and water heaters 


G 


Gathering hall (Type of Assembly): any building, its lobbies, rooms and other spaces 
connected thereto, primarily intended for assembly of people, but which has ne theatrical 
stage or permanent theatrical and/or cimematographic accessories and has gathering space 
for greater or equal to 00 persons, for example, stand-alone dance halls, stand-alone night 
clubs, halls for imcidental picture shows, dramatic, theatrical or educational presentation, 
lectures or other similar purposes having mo theatrical stage except a raised platform and 
used without permanent seating arrangement; art galleries, community halls, marriage halls, 
Places of Worship, museums, stand-alone lecture halls, passenger terminals and heritage and 
archaeological monuments, pool and billiard parlour, bowling alleys, community hails, 
courtrooms, gymnasiums, indoor swimming pools, indoor tennis court, any indoor stadium 
for sports and culture, auditoriums 


Grade: finished ground level adjoining a building at all exterior walls 


Guest room: any room or rooms used or Intended to be used by a guest for sleeping purposes 


H 


Habitable spaces: space in a building or structure intended or used for working, meeting, 
living, sleeping, eating, or cooking. Bathrooms, water closet compartments, closets, halls, 
storage or utility space, and similar areas are net considered habitable spaces. 


Hospitals and sanatoria (Healthcare): Any building or a group of buildings under single 
management, which is used for housing persons suffering from physical limitations because 
of health of age and those incapable of self-preservation, for example, any hespitals, 
infirmaries, sanatoria and nursing homes. 
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HVAC system: equipment, distribution systems, and terminal devices that provide, either 
collectively or individually, the processes of heating, ventilating, or air conditioning to a 
building or parts of a building. 


Hyper Markets (Type F of Shopping Complex): large retail establishments that are a 
combination of supermarket and department stores. They are considered as a one-stop shop 
for all needs of the customer, 


Infiltration: uncontrolled inward air leakage through cracks and crevices in external surfaces 
of buildings, around windows and doors due to pressure differences across these caused by 
factors such as wind or indoor and outside temperature differences (stack effect}, and 
imbalance between supply and exhaust alr system 


Installed interior lighting power: power in watts of all permanently installed general, task, 
and furniture lighting systems and luminaries 


Integrated part-load value (IPLV): weighted average efficiency of chillers measured when 
they are operating at part load conditions (less than design छा I00% conditions). it is more 
realistic measurement of chillers efficiency during its operational life. 


K 


Kilovolt-ampere (kVA): where the term “kilovolt-ampere” (kVA) is used in this Code, it Is the 
product of the line current (amperes) times the nominal system voltage (kilovolts) times .732 
for three-phase currents. For single-phase applications, kVA is the product of the line current 
{amperes} thes the nominal system voltage (kilovolts). 


Kilowatt (KW): the basic unit of electric power, equal to L000 W. 


L 


Labelled: equipment or materials to which a symbol or other identifying mark has been 
attached by the manufacturer indicating compliance with specified standard or performance 
in a specified manner. 


Lamp: a device for giving light consisting of electric bulb with its holder and shade or cover, 
Lighted floor area, gross: gross area of lighted floor spaces 


Lighting, emergency: battery backed lighting that provides illumination only when there is a 
power outage and general lighting luminaries are unable to function. 


Lighting, general: lighting that provides a substantially uniform level of illumination 
throughout an area. General lighting shall not include decorative lighting or lighting that 
provides a dissimilar level of umination to serve a specialized application or feature within 
such area, 


Lighting system: a group of luminaires circuited or controlled to perform a specific function, 
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Lighting power allowance: 


(a) Interior lighting power allowance: the maximum lighting power in watts allowed for 
the interior of a building 
(0) Exterior lighting power allowance: the maximum lighting power in watts allowed for 
the exterior of a building 
Lighting Power Density (LP): maxirnum lighting power per unit area of a space as per its 
function or building as per its classification. 


Low energy comfort systems: space conditioning or ventilation systems that are less energy 
intensive then vapour compression based space condition systems. These primarily employ 
alternate heat transfer methods or materials (adiabatic cooling, radiation, desiccant, etc.), or 
renewable sources of energy (solar energy, geo-thermal) so that minimal electrical energy 
Input is required to deliver heating or cooling ta spaces. 


Luminaries: a complete lighting unit consisting of a lamp or lamps together with the housing 
designed to distribute the light, position and protect the lamps, and conmect the lamps to the 
power supply. 


M 


Man-made daylight obstruction: any permanent man-made object (equipment, adjacent 
building} that obstructs sunlight or solar radiation from falling on a portion or whole of a 
building's extennal surface at any point of time during a year is called as a man-made sunlight 
obstructer, 


Manual (non-automatic): requiring personal intervention for control. Non-automatic does 
not necessarily imply a manual controller, only that personal intervention is necessary. 


Manufacturing processes: processes through which raw material is converted into finished 
goods for commercial sale using machines, labour, chemical or biological processes, etc. 


Manufacturer: company or person or group of persons who produce and assemble goods or 
purchases goods manufactured by a third party in accordance with their specifications. 


Mean temperature: average of the minimurn dally ternperature and maximum daily 
temperature. 


Mechanical cooling: reducing the temperature of a gas. of liquid by using vapour compression, 
absorption, and desiccant dehumidification combined with evaporative cooling, or another 
energy-driven thermodynamic cycle. Indirect or direct evaporative cooling alone $ not 
considered mechanical cooling. 


Metering: practice of installing meters in buildings to acquire data for energy consumption 
and other operational characteristics of individual equipment or several equipment grouped 
on basis of their function (lighting, appliances, chillers, etc.). Metering is done in buildings to 
moniter thelr energy performance, 
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Mixed mode alr-conditioned building: building in which natural ventilation कि employed as 
the primary mode of ventilating the building, and air conditioning & deployed as and when 
required. 


Mixed use development: a single building or a group of buildings used for a combination of 
residential, commercial, business, educational, hospitality and assembly purposes 


N 


National Building Code 2026 (NBC): model building code that provides guidelines for design 
and construction of buildings. In this code, National Building Code 2036 refers to the latest 
version by the Bureau of Indian Standards. 


Natural daylight obstruction: any natural object, like tree, hill, ete., that obstructs sunlight 
from falling on part or whole of | building's external surface at any point of time during a year 
and casts a shadow on the building surface. 


Naturally ventilated building: a building that does not use mechanical equipment to supply 
air to and exhaust alr from indoor spaces. It is primarily ventilated by drawing and expelling 
alr through operable openings in the building envelope. 


Non-cardinal directions: any direction which कि net a cardinal direction, Le. perfect north, 
south, east, of west, is termed as mon-cardinal direction. 


No Star hotel (Type of Hospitality): any building or group of buildings under the same 
management, In which separate sleeping accommodation on commercial basis, with or 
without dining facilities or cooking facilities, is provided for individuals. This includes lodging 
rooms, inns, clubs, motels, mo star hotel and guest houses and excludes residential 
apartments rented on a lease agreement of 4 months or more. These shall also include any 
building in which group sleeping accommodation is provided, with or without dining facilities 
for persons who are not members of the came family, in ome room or a series of adjoining 
rooms under joint occupancy and single management, for example, school and college 
dormitories, students, and other hostels and military barracks. 


0 


Occupant sensor: a device that detects the presence or absence of people within an area and 
causes lighting, equipment, or appliances to be dimmed, or switched on or off accordingly. 


Opaque assembly छा opaque construction: surface of the building roof or walls other than 
fenestration and building service openings such a3 vents and grills. 


Opaque external wall: external wall composed of materials which are not transparent or 
translucent, usually contains the structural part of the building, and supports the glazed 
fagade. This type may be composed of one or more materials. 


Open Gallery Mall (Type of Shopping Complex): a large retail complex containing a variety of 
stores and often restaurants and other business establishments housed in a series of 
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connected or adjacent buildings or in व single large bullding, The circulation area and atrium 
of the open gallery mall is an unconditioned space and is open to sky. 


Orientation: the direction a building facade faces, ie., the direction of a vector perpendicular 
to and pointing away from the surface of the facade. For vertical fenestration, the two 
categories are morth-oriented and all other, 


Outdoor (outside) air: air taken from the outside the building and has not been previously 
circulated through the building. 


Out-patient Healthcare (Type of Healthcare): any building or a group of buildings under single 
management, which is used onhy for treating persons requiring treatment or diagnosis of 
disease but not requiring overnight or longer accommodation in the building during 
treatment or diagnosis, 


Overcurrent: any current in excess of the rated current of the equipment of the capacity of 
the conductor. It may result from overload, short circuit, or ground fault. 


Owner: a person, group of persons, company, trust, institute, Registered Body, state or 
central Government and its attached or sub-ordinate departments, undertakings and like 
agencies or organization in whose name the property stands registered in the revenue records 
for the construction of a building or building complex 


P 


Party wall: a firewall on an interior lot lime used or adapted for joint service between two 
buildings. 


Permanently installed: equipment that is fixed in place and is not portable of movable. 


Plenum: a compartment or chamber te which one or more ducts are connected, that forms a 
part of the air distribution system, and that is not used for occupancy or storage. 


Plug loads: energy used by products that are powered by means of an AC plug. This term 
excludes building energy that is attributed to major end uses specified in § 5, 4 6, § 7 (like 
HVAC, lighting, water heating, हाई... 


Pool: any structure, basin, or tank containing an artificial body of water for swimming, diving, 
or recreational bathing. The terms include, but no limited ta, swimming pool, whirlpool, spa, 
hot tub. 


Potential day-lit time: amount of time in a day when there is daylight to llght a space 
adequately without using artificial lighting. Potential day-lit time is fixed for 8 hours per day 
Le. from 09:00 AM to 5:00 PM focal time, resulting 2920 hours in total for all building types 
except for Type E-l - Educational, which shall be analysed for 7 hours per day i.e. from 08:00 
AM to 3:00 PM local tine, 


Primary inter-cardinal direction: any of the four points of the compass, midway between the 
cardinal points; northeast, southeast, southwest, or northwest are called primary inter: 
cardinal direction, 
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Process load: building loads resulting from the consumption or release of energy due to 
industrial processes or processes other than those for providing space conditioning, lighting, 


ventilation, or service hot water heating. 


Projection factor, overhang: It is the ratio of the horizontal depth of the external shading 
projection ta the sum of the height of the fenestration and the distance from the top of the 
fenestration to the bottom of the farthest point of the external shading projection, in 
consistent units. 


Projection factor, side fin: It is the ratio of the horizontal depth of the external shading 
projection to the distance from the window jamb to the farthest point of the external shading 
projection, in consistent units. . 


Projection factor (PF) = D/{H+L) 
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Projection Factor, overhang and side fin: average of ratio projection factor for overhang only 
and projection factor of side fin only. 


Proposed Building: is consistent with the actual design of the building and complies with all 
the mandatory requirements of CGECBC. 


Proposed Design: a computer model of the proposed building, consistent with its actual 


Projection factor Left Fin (PFi) = Cf A+W) Projection factor Right Fin (PFaj = C/[B+W) 


design, which complies with all the mandatory 
requirements of CGECBC. ‘ 


R-value (thermal resistance): the reciprocal of the time rate of heat flow through a unit area 
induced by a unit temperature difference between two defined surfaces of material or 
construction under steady-state conditions. Units of R value are का [square meter). AW. 


Readily accessible: capable of being reached quickly for operation, renewal, or inspections 
without requiring those to whom ready access is requisite to climb over or remove obstacles 
orto resort to portable ladders, chairs, ete. in public facilities, accessibility may be limited to 
certified personnel through locking covers or by placing equipment in locked rooms. 


Recirculating system: a domestic or service hot water distribution system that includes a clase 


W 


A | [3 | 


circulation circult designed to maintain usage temperatures in hot water pipes near terminal 
devices (e.g., lavatory faucets, shower heads) in order to reduce the time required to obtain 
hot water when the terminal device valve is opened. The motive force for circulation is either 
natural (due to water density variations with temperature) or mechanical (recirculation 


punnip). 


Renewable Energy Generating Zone: a contiguous or semi-contiguous area, either on rooftop 
or elsewhere within site boundary, dedicated for installation of renewable energy systems. 
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Resort (Type of Hospitality): commercial establishments that provide relaxation and 
recreation over and above the accémmodation, meals and other basic amnesties. The 
characteristics of resort are as below 


i. Includes lor morg recreation(s) facility like spa, swimming pool, or any sport; 
i. is located in the midst of natural and picturesque surroundings outside the city: 
ii, Comprises of 2 or more blocks of buildings within the same site less than or equal to 3 
floors [including the ground floor). 


Reset: automatic adjustment of the controller set point to a higher or lower value. 


Roof: the upper portion of the building envelope, including opaque areas and fenestration, 
that is horizontal or tilted at an angle of less than 60° from horizontal, This includes podium 
roof as well which are exposed to direct sun rays. 


Roof area, gross: the area of the roof measured from the exterior faces of walls or fram the 
centreline of party walls 


5 


Service: the equipment for delivering energy from the supply or distribution system to the 
Premises Served, 


Service water heating equipment: equipment for heating water for domestic or commercial 
purposes other than space heating and process requirements. 


Set point: the desired temperature (*C) of the heated or cooled space that must be 
maintained by mechanical heating or cooling equipment, 


Shading Coefficient (SC); measure of thermal performance of glazing. It is the ratio of solar 
heat gain through glazing due te solar radiation at normal incidence to that occurring through 
3mm thick clear, double-strength glass. Shading coefficient, as used herein, does not include 
interior, exterior, or integral shading devices. 


Shading Equivalent Factor: coefficient for calculating effective SHGC of fenestrations shaded 
by overhangs or side fins, 


Shopping Mall (Shopping Complex): a large retail complex containing a variety of stares and 
often restaurants and other business establishments housed in a series of connected or 
adjacent buildings or in a single large bullding. The circulation area and atrium of the mall is 
an enclosed space covered completely by a permanent or temporary structure, 


Simulation program: software in which virtual building models can be developed to simulate 
the energy performance of bullding systems and daylighting analysis. 


Single-rone system: an HVAC system serving a single HVAC zone. 


Slte-recovered energy: waste energy recovered at the building site that is used to offset 
consumption of purchased fuel or electrical energy supplies. 
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Slab-on-grade floor: floor slab of the building that is in contact with ground and that is either 
above grade or Is less than or equal to 200 mm below the final elevation of the nearest 
exterior grade. Solar energy source: source of thermal, chemical, or electrical energy derived 
from direction conversion of incident solar radiation at the building site. 


Solar Heat Gain Coefficient (SHGC): the ratio of the solar heat gain entering the space through 
the fenestration area to the incident solar radiation. Solar heat gain includes directly 
transmitted solar heat and absorbed solar radiation, which is then reradiated, conducted, or 
convecthed into the space. 


Solar Reflectance: ratio of the solar radiation reflected by a surface to the solar radiation 
incident upon it. 


Space: an enclosed area within a building. The classifications of spaces are as follows for 
purpose of determining building envelope requirements: 


(a) Conditioned space: a cooled space, heated space, or directly conditioned space. 


(b) Semi-heated space: an enclosed space within a building that is heated by a heating 
system whose output capacity is greater or equal to 0.7 W/m" (square meter) but 
is rot a conditioned space. 


(c) Non-conditioned space: an enchosed space within a building that is not conditioned 


space or a semi-heated space. Crawlspaces, attics, and parking garages with natural 
or mechanical ventilation are not considered enclosed spaces. 


Star Hotels/motels (Star Hotel): any building or group of buildings under single management 
and accredited as a starred hotel by the Hotel and Restaurant Approval and Classification 
Committee, Ministry of Tourism, in which sleeping accommodation, with or without dining 
facilities Is provided. 


Stand-alone Retail (Shopping Complex): a large retail store owned or sublet to a single 
management which may offer customers a variety of products under self-branding or 
products of different brands. The single management shall have a complete ownership of all 
the spaces of the building and no space within the building is further sold or sublet to a 
different management. 


Standard Building: a building that minimally complies with all the mandatory and prescriptive 
requirements of Energy Conservation Building Code and has same floor area, gross wall area, 
and gross roof area of the Proposed Building. 


Standard Design: a computer model of a hypothetical building, based on actual building 
design that fulfils all the mandatory requirements and minimally complies with the 
prescriptive requirements of CGECBC, as described in the Whole Bullding Performance 
method, 


Story: portion of a building that is between one finished floor level and the next higher 
finished floor level or building roof. Basement and cellar shall not be considered a story. 
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Summer Solar insolation: measure of solar radiation energy received on a given surface area 
from the month of March to October within the same calendar year. Units of measurement 
are watts per square meter (गाए) or kilowatt-hours per square meter per day 
(kWieh/(m*sday}) (or hours/day). 


Super-CGECBC Building: a building that complies with the mandatory requirements of §4 to 
हुए and also complies either with the prescriptive requirements stated under the Super- 
(56780 Building categories of $4 to 47, or, with the whole building performance compliance 
method of §9. This is a voluntary level of compliance with CGECBC. 


Super Market (Shopping Complex): supermarkets are large self-service grocery stores that 
offer customers a variety of foods and household supplies. The merchandise is organized inte 
an organized alsle format, where each aisle has only similar goods placed together, 


System: a combination of equipment and auxiliary devices (e.g., controls, accessories, 
interconnecting means, and terminal elements) by which energy is transformed so it performs 
a specific function such as HVAC, service water heating, of lighting. 


System Efficiency: the system efficiency is the ratio of annual kWh electricity consumption of 
equipment of water cooled chilled water plant (i.e. chillers, chilled and condenser water 
pumps, cooling tower) to chiller thermal kWh used in a building. 


System, existing: a system or systems previously installed in an existing building. 


T 


Tenant lease agreement: The formal legal document entered into between a Landlord and a 
Tenant to reflect the terms of the negotiations between them; that is, the lease terms have 
been negotiated and agreed upon, and the agreement has been reduced to writing. It 
constitutes the entire agreement between the parties and sets forth their basic begal rights. 


Tenant leased area: area of a building that is leased to tenant[s) as per the tenant lease 
agreement. 


Terminal device: a device through which heated or cooled air is supplied to a space to 
maintain its temperature. It usually contains dampers and heating and cooling coils. Or a 
device by which energy form a system is finally delivered, @.g., registers, diffusers, lighting 
fixtures, faucets, etc. 


Theatre or motion picture hall (Type of Assembly): any building primarily meant for theatrical 
or operatic performances and which has a stage, proscenium curtain, fixed or portable 
scenery or scenery loft, lights, mechanical appliances or other theatrical accessories and 
equipment for example, theatres, motion picture houses, auditoria, concert halls, television 
and radio studios admitting an audience and which are provided with fixed seats. 


Thermal block: a collection of one or more H¥AC zones grouped together for simulation 
purposes. Spaces need not be contiguous to be combined within a single thermal block. 
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Thermal comfort conditions: conditions that Influence thermal comfort of occupants. 
Environmental conditions that influence thermal comfort air and radiant temperature, 


humidity, and air speed. 


Thermostat: device containing a temperature sensor used to automatically maintain 
temperature at a desirable fixed or adjustable set point in a space. 


Tinted: (as applied to fenestration) bronze, green, or grey colouring that is integral with the 
glazing material. Tinting does not include surface applied films such as reflective coatings, 
applied either in the field or during the manufacturing process. 


Transformer: a piece of electrical equipment used to convert electric power from one voltage 
to another voltage. 


Transformer losses: electrical losses in a transformer that reduces its efficiency. 


Transport Buildings (Assembly): any building or structure used for the purpose of 
transportation and transit like airports, railway stations, bus stations, and underground and 
elevated mass rapid transit system example, underground of elevated railways. 


WU 
Unconditianed buildings: building In which more than 90% of spaces are unconditioned 


Spaces. 


Unconditioned space: mechanically or naturally ventilated space that is not cooled or heated 
by mechanical equipment, 


Universities and all others coaching/training institutions (Educational): a building or a group 
of buildings, under single management, used for imparting education to students numbering 
more than LOO or public छा private training institution built ta provide trainings coaching etc. 


Useful Daylight Uluminance: percentage of annual daytime hours that a given polnt ona work 
plane height of 0.3 m above finished floor level receives daylight between L00 lux to 2,000 
lux. 


U-factor (Thermal Transmittance): heat transmission in unit time through unit area of a 
material or construction and the boundary air films, induced by unit temperature difference 
between the environments on each side, Unit of U value is Wém2 (square meter}.K. 


Vv 


Variable Air Volume (VAV) system: HVAC system that controls the dry-bulb temperature 
within a space by varying the volumetric flow of heated or cooled air supplied [0 the space 


Vegetative roofs: also known 55 green roofs, they are thin layers of living vegetation installed 
on top of conventional flat or sloping roofs. 


Ventilation: the process of supplying or removing air by natural or mechanical means to or 
from any space. Such air is not required to have been conditioned. 
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Vision Windows: windows or area of large windows that are primarily for both daylight and 
exterior views. Typically, their placement in the wall is between ] meter and 2.2 meter above 
the floor level. 


Ww 


Wall: that portion of the building envelope, including opaque area and fenestration, that is 
vertical or tilted at an angle of 60° from horizontal or greater. This includes above- and below- 
grade walls, between floor spandrels, peripheral edges of floors, and foundation walls. 


[3] Wall, above grade: a wall that is not below grade 


(b) Wall, below grade: that portion of a wall in the building envelope that is entirely 
below the finish grade and in contact with the ground 


Wall area, gross: the overall area off a wall including openings such as windows and doors 
measured horizontally from outside surface to outside surface and measured vertically from 
the top of the floor to the top of the roof. If roof insulation is installed at the ceiling level 
rather than the roof, then the vertical measurement is made to the top of the ceiling. The 
gross wall area includes the area between the ceiling and the floor for multi-story buildings. 
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Bypuace Space 


Water heater: vessel in which water is heated and withdrawn for use external to the system. 


z 

Zone, HVAC: a space or group of spaces within a building with heating and cooling 
requirements that are sufficiently similar so that desired conditions (é.g., temperature) can 
be maintained throughout using a single sensor [e.g., therrmnastat or temperature sensor}. 


Zone, Critical: a zone serving a process where reset of the zone temperature set point during 
a demand shed event might disrupt the process, including but not limited to data centres, 
telecom and private branch exchange (PBX) rooms, and laboratories. 


fone, Non-Critical: a zome that is not a critical tone, 


390 छत्तीसगढ़ राजपत्र, दिनांक 7 मार्च 2023 [ aT 
8.3 SI to IP Conversion Factors 
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im / कहा 
im tt” 0.039 in 7 
T Is =  242cm 
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“| Wim (square meter) , एहछछाएफाओ कचत्त्क् 
7 फर्क 54:77 7 जिरीफ्रीफ्)िीओ्)िओ 
“4 Win? (square meter}K (0.7787 छीोणानीईफ os 
TW is" _ ~~ 0.063 Wi gpm 
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TK kw तारे °° ©) 
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8.4 Abbreviations and Acronyms 


AFUE ___ Annual fuel utilization efficiency 
_AHRI Air-conditioning, Heating and Refrigeration Institute 
_ ANSI ___American National Standards Institute 

ARI Air-Conditioning and Refrigeration Institute 

ASHPUAE American Society of Heating, Refrigerating and Air-Conditioning 

a ee ee ee ee re ee 

ASTM ___ American Society for Testing and Materials 
BB «Bureau ofindian Standards 

Btu British thermal ute 

_Btu/hsSBritishtthermalunitsperhowr खघ७98झऋख 

Btu, h-ft?-"F British thermal units per hour per square foot per degree Fahrenheit 
_808 = Us es 

C __ Celsius 7 

Cmh _____cuble meter per hour >> ४3२2 औऑूऔू 

tm Cite 

cop _.. एशीफएशाए of performance 

DEF daylight extent factor 

EER energy efficiency ratho 


hen? (square hour per square meter per degree Celsius per Watt 


meter A 

hp horsepower 
HAC _heating, ventilation, and airconditioning __ /अ/अ्अ्अउअऋसर 
inth-pound _ 

In itn 

IPLV integrated part-load value 

5 Indian Stancard 

Is) ___ Intemational Organization for Standardization 

kVA kilovelt-ampere ATS > 
_kw Kilowattofelectricity: | |||/|/|/||_|[|३|_[_३[३[औ[३औआञ३आ३ञ३ ३औ[औ[३औ३औ३औ ३ औ_औ औ ऋ 

ki; __ kilowatt ofrefrigeration 


kl kilowatt-hour 
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Ws ter persecond 
[६ Ciinousefficacy _ _|_|_|_|_|_|+|+|+औ/  ऋ9ऑ4३ऑ॥ऑ#॥ऑ#&ः 
_धि  _ nn शिछेआ 
linft tinea foot 
i Beene |e 
im oe ee 8 ee 
tow वाहक per watt SS 
SD 5 ee ee 
m meter 
mm iillimmeter _ 
m? (squaremeter) squaremeter  —“‘“‘(CS*S*S:SstsS 
mt (square = square meber Kelvin per watt 
NBC National Building Code 2026 
i eee माल |__| ee न cere eee RA ok AO 
PF ____siprojection factor 
AU Reale (thermalresistance) 00 
5c shadingcoeffictemt eeeeSSSSSSSSSSSSe 
SEF ss Shadingequivalentfactor, त७ृफऑ 
SHGC _Solar heat gain coefficient 
S| re | "ss 
UPS __uninterruptible power supply __ ais 98 
VAVO variable air volume 
WLT __wisible light transmission 
w RR अप यश se Se Oe कल न 3 
_Wiks* att perlitrepersecond  _______|_|_|/|/|/|+|+|+ऋ£ऋ£ £ऋ ऋ +॥३ उ ४ ऑऑऑः 
Win? {square watts per square meter 
Dol) | re r 


Wii? {square watts per square meter per Kelvin 


re 
Wii? {square watts per hour per square meter 
Wink watts perlinearmeterperKelin __ _ _  __|_|_|_|/|/|/|/|/|/_/|/|/|/_औ/ऑय़़़़््ऱ् 
_ गा swatthour _ 


Chapters Bi Subchepters of this Code 
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9. Whole Building Performance Method 


9. General 


9i4 Scope — 
The Whole Building Performance Method is an alternative ta the Prescriptive Method 
compliance path contained in §4 through 47 of this Code. It applies to all building types 
covered by CGECBC as mentioned in 42.5. 


9.42 Compliance 


A building complies with the CGECBC using the Whole Building Performance (\WBP) Method, 
when the estimated EP! Ratio is equal to or less than 4, even though it may not comply with 
the specific provisions of the prescriptive requirements in §4 trough §7. The mandatory 
requirements of §4 through §7 (64.2, 45.2, §6.2, and 47.2) shall be met when using the WEP 
Method. 


9.4.3 Annual Energy Use 


Annual energy use for the purposes of the WEP Method shall be calculated in kilowatt-hours 
(kWh) of electricity use per year per unit area. Energy sources other than electricity that are 
used in the bullding shall be converted to kWh of electric energy at the rate of 0.75 kWh per 
mega-joule. 


Note: The annual energy use colculotion as per the Whole Building Performance Method is 
nota prediction of the actual energy use of the building once it gets operational. Actual energy 
performance of a building depends on a number of factors like weather, occupant behaviour, 
equipment performance and maintenance, among others, which ore mot covered by CGECHC. 


9.44 Trade-offs Limited to Building Permit 


The WEP Method may be used for building permit applications that include less than the 
whole building; however, any design parameters that are not part of the building permit 
application shall be identical for both the Proposed Design and the Standard Design. Future 
improvements to the building shall comply with both the mandatory and prescriptive 
requirements of concurrent code. 


§.4.5 Documentation Requirements 


Compliance shall be documented and compliance forms shall be submitted to the authority 
having jurisdiction (NRANVP, T&CP or UADD). The information submitted shall include, at a 
minimum, the following: 
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(a) Summary describing the results of the analysis, including the annual energy use for the 

Proposed Design and the Standard Design, and software used. 

Brief description of the project with location, number of stories, space types, conditioned 

and unconditioned areas, hours of operation. 

(c} List of the energy-related building features of the Propased Design. This list shall alsa 
document features different from the Standard Design. 

(d) List showing compliance with the mandatory requirements of this code. 

[९] The input and output report(s) from the simulation program including a breakdown of 
energy usage by at least the following components: lights, internal equipment loads, 
service water heating equipment, space heating equipment, space cooling and heat 
rejection equipment, fans, and other HVAC equipment (such as pumps). The output 
reports shall also show the number of hours any loads are not met by the HVAC system 
for both the Proposed Design and Standard Design. 

{ff} Explanation of any significant modelling assumptions made. 

है Explanation of any error messages noted in the simulation program output. 

(h) Building floor plans, building elevations, aind site plan. 


(b 


9.2 Mandatory Requirements 


All requirements of §4.2, §5.2, 96.2, and §7.2 shall be met. These sections contain the 
mandatory provisions of the Code and are prerequisites for demonstrating compliance using 
the WEP Method. 


9.3 Simulation Requirements 


9.3.4 Energy Simulation Program 


The simulation software shall be a computer-based program for the analysis of energy 
consumption in buildings and be approved by the authority having jurisdiction. The simulation 
program shall, at a minimum, have the ability to model the following: 


(a) Energy flows on an hourly basis for all 8,760 hours of the year, 

ib} Hourly variations in occupancy, lighting power, miscellaneous equipment power, 
thermostat set points, and HVAC system operation, defined separately for each day of 
the week and holidays, 

fe} Thermal mass effects, 

(id) Tenor more thermal zones, 

(e) Part-load and temperature dependent performance of heating and cooling equipment, 

if) Alr-side and water-side economizers with integrated control. 


In addition to the above, the simulation tool shall be able te produce hourly reports of energy 
use by energy source and shall have the capability to performing design load calculations to 
determine required HVAC equipment capacities, air, and water flow rates in accordance with 
65 for both the proposed and Standard building designs. 


The simulation program shall be tested according to ASHRAE Standard 40 Method of Test 
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for the Evaluation of Building Energy Analysis Computer Programs (ANS! approved) and the 
results shall be furnished by the software provider. 


9.32 Climate Data 


The simulation program shall use hourly values of climatic data, such as temperature and 
humidity, from representative climatic data for the city in which the Proposed Design is to be 
located. For cities or urban regions with several climate data entries, and for locations where 
weather data are not available, the designer shall select available weather data that best 


represent the climate at the construction site. 


9.3.3 Compliance Calculations 
The Proposed Design and Standard Design shall be calculated using the following: 


(a) Same simulation program, 
(b) Same weather data, and 
{c) Identical building operation assumptions (thermostat set points, schedules, equipment 


and occupant loads, etc.) unless an exception is allowed by this Code or the authority 
having jurisdiction for 4 given category. 


9.4 Calculating Energy Consumption of Proposed 
Design and Standard Design 


94.4 Energy Simulation Model 


The simulation model for calculating the Proposed Design and the Standard Design shall be 
developed in accordance with the requirements in 


Table 9-. The Standard Design is based on the mandatery and prescriptive requirements af 
the CGECBC compliant building. The Standard Design will be the same for all compliance levels 
(CGECBC, CGECBC+ and Super-CGECBC}. 


Table 9-: Modelling Requirements for Calculating Proposed and Standard Design 


: ca ose” aa LE cM cc rl WRI EER SR a S| g Proposed Design. 2 02 _ Standard Desig en mone coat eam a eae 


(a) The simulation model of the The Standard Gesign shall be developed 
Proposed Design shall be consistent by modifying the Proposed Design as 
with the design documents, described in this table. Unless specified 
including proper accounting of in this table, all building systems and 
fenestration and opaque envelope equipment shall be modelled identically 


॥। tyes and area: interior lighting in the Standard Design and Proposed 
* power and controls; HVAC system Design. 
Design Model types, sizes, and controls; and 

service water heating systema and 

contrat. 


(b) ‘When the whole building 
performance method 5 applied ta 
buildings in which energy-related 
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features have not been designed 
yet (९. ह.. a lighting system), those 
yel-to-be-designed features shall 
be described in the Proposed 
Design so that they minimally 
comply with applicable mandatory 
and prescriptive requirements of 
44.2, 65.2 , $6.2. and 67.2 and B43, 
45.3, and $6.3 respectively, 
The building type or space type classifications Same as Proposed Design, 
shall be chosen भा accordance with §2.5. 
2 कर More than ane building type category may be 
used ॥ 3 building if itis a mixed-use facility. 


Space Use 
Classification 
Same as Proposed Design. 
A Exception: Schedules may be allowed to 
perational schedules (hourly vanathons im iff iden i 8 
हा है differ between the Standard and 
eocupancy, lighting power, equipment it 
wrer, HVAC equi nt operation, atc.) Proposed models wherever it Is 
wepeek sais soe hecessary to model nonstandard 
suitable for the building and/or space type efficiency measures and/or vi 
shall be modelled for shawing compliance. side 5 
Schedules must be modelled a5 per 54.6. In which can be best approximated by a 
: change in schedule, Measures that may 
3 cade a schedule for an occupancy type ls . 
* missing in §9.6, appropriate schedule may be warrant a change in operating schedules 
Schedules . oe include but are not limited te automatic 
used, Temperature and humidity schedules controls for तट natural ventiistion 
and set points shall be identical in the tied हु 
demand controlled ventilation systems, 
Standard and Progased Designs हे रे 
हि controls for service water heating Inad 
Temperature contred/thermastat throttling : 
ranges shall also be modelled identically in reduction. Schedule change is nett 
nee en ae * allawed for manual controls under any 
"गाव category. This is subject to approval by 
the authority having jurisdiction. 
All components of the building envelope in = The Standard Design shall have identical 
the Proposed Design shall bar meostelled as conditioned floor area and identical 
shown on architectural drawings or as exterior dimensions and orientations as 
inatalled for existing building envelopes. the Proposed Design, except ag noted in 
Exceptions: The following building elements जि), (9), (c), ६४) and (e) below, 
are permitted to differ from architectural fa) Orientation: The Standard 
drawings. 2 Design performance shall be 
(a) Any envelope assembly that covers generated by simulating the 
A lesa than 5५% ef the total area of building with its actual 
. that assembly type (e.g. exterior orientation and again after 
Building walls) need not be separately rotating the entire building 90, 
Envelope described. If not separatehy 40, 270 degrees, than 
described, the area of an envelope averaging the results. The 
aenibly must be added to the building shall be modelled so 
area of the adjacent assembly of that it does not shade itself, 
that same type. (b) Opaque assemblies: such as 
(b) Exterior surfaces whose azimuth rool, floars, doors, and wails 
oriéntation and tilt ताकि by mo shall be modelled with the 
more than 45 degrees and are macinven U-fector allowed in 


otherwise the same may be $4.3... and 4.3.2, 
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described ag either a singh surface 
or by using multipliers. 

For exterior roots, other than roots 
with ventilated attics, the 
reflectance and emittance of the 
roof surface shall be modelled in 
accordance with §4.3..2. 
Manually operated fenestration 
shading devices such as blinds or 
shades shall not be modelled 
Permanent shading deviees such as 
fins, overhangs, and light shelnes 
shall be meadalled. 

The exterior roof surface shall be 
modelled using the solar 
reflectance in accordance with 
A5TM ES03-56 and thenmal 
emittance determined in 
accordance with ASTM E408-7_ 
Wihere cool roof is proposed, 
emittance and reflectance shall be 
reedellad as per ASTM EbR8-7i and 
ASTM E903-96 respectively. Where 
cool root is not proposed, the 
exterior roof surfaces shall be 
modelled as per $4.3.2.l ie, the 
exterior roof surface shall be 
modelled with a solar reflectance of 
O70 and a thermal emittance of 
O75. 


Lighting power in the Propoded Design shall 
be determined as follows: 


tal 


ib) 


id) 


Where a complete lighting system 
exists, the actual lighting power 
shall be used in the model. 

Where a lighting system has been 
designed, lighting power shall be 
determined in accordance with 
either §6. 3.4. 

Where mo lighting exists, or is 
specified, lighting power shall be 
determined in accordance with the 
46.3.2 oF 96.3.3 for the appropriate 
building: type. 

Lighting system power shall include 
all lighting system components 
showin or provided for on plans 
(including lamps, ballasts, task 


fixtures, and furniture-mounted 


fixtures}. 


fe) Fenestration: Fenestration 
areas shall equal that in the 
Proposed Design or 40% of 
gross above grade wall area, 
whichever is smaller, and shall 
be distributed on each face in 
the same proportions as in the 
Proposed Design No shading 
projections are to be 
modelled: fenestration shall be 
assumed to bea flush with the 
exterior wall or roof. Manually 
operated fenestration shading 
devices such 85 blinds or 
shades shall not be modelled. 
Fenestration U-factor shall be 
the maximum allowed for the 
climate, and the solar heat 
gain coefficient shall be the 
maximum allowed for the 
climate and orlentation, 

(d) Skylight areas: shall equal that 
in the Proposed Design or 5%. 
of gross roof area, whichever 
is smaller. 

{e) Reef Solar Reflectance and 
Thermal Emittance: The 
exterior roof surfaces shall be 
medelled using 8 solar 
reflectance of 0, 70 and a 
thermal emittance of 0.75.05 
per §4.4.. 


Interior lighting power in the Standard 
Design shall be determined using the 
game categorization procedure (bullding 
area or space function) and categories a3 
the Proposed Design with lighting power 
set equal to the maximum allowed for 
the corresponding method and categary 
in either 963.2 of 46.3.3. Power for 
fixtures not included in the lighting 
power density calculation shall be 
modelled identically in the Proposed 
Design and Standard Design. Lighting 
controls shall be as per the OGECEC 
requirements of §6.2.4. 


Exterior lighting power in the standard 
design shall be set equal te the 
maximum allowed in $6,3,5 
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6 . 
HVAC Thermal 


Ones 


[2] 


{h) 


(a) 


9] 


Ie) 


{a} 


{el 


Lighting power for parking garages, 
exterior spaces and building 
facades shall be modelled. 
Minimum Lighting controls, as per 
the CGECRE requirements of कै. २.३, 
shall be modelled in the Proposed 
Case. 

Automatic daylighting contrals shall 
be modelled directly in the 
software or through schedule 
adjustments determined by a 
separate daylight analysis aporaved 
by the authority having jurisdiction. 
Other automatic lighting 
controls shall be modelled 
directly in the software by 
adjusting the lighting power as 
per Table 9-3, 


HVAC Zones Designed: Where Same 88 Proposed Design 
HVAC zones are defined on design 
drawings, ach HVAC rome shall be 
modelled as a separate thermal 
black. 

Exception: identical rones [sirnilar 
occupancy and usage, similar 
internal loads, similar set points 
and type of HVAC system, glazed 
exterior walls face the sarne 
orientation or wary by less than 45") 
may be combened for simplicity. 
HVAC Zones Not Designed: Where 
HVAC zones are not defined on 
design drawings, HVAC zones shall 
be defined based on similar 
occupancy and usage, similar 
internal loads, similar set points 
and type of HVAC system, glazed 
exterior walls that face the same 
orientation or vary by Inss than 45° 
in. combination with the following 
rules: 

Parimeter Core Zoning: Separate 
thermal block shall be modelled for 
perimeter and core spaces, 
Perimeter spaces are defined as 
spaces located within S meters of 
an exterior or semi exterior wall. 
Core spaces are defined as spaces 
located greater than 5 meters of an 
terior of sem mecterior wall, 
Separate thermal blacks chall be 
modelled for floors in contact with 
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ground and far floors which have a 


ceiling/roof exposure to the 
ambierit. 


The HVAC system type and all related 
parformance parameters, such a6 equipment 
capacities and efficiencies, in the Propased 
Design shall be determined as follows: 


fa) Where a complete HVAC system 
exists, the model shall reflect the 
actual system type using actual 


The HVAC system type shall be as per 
Table $-2 and related performance 
parameters fer the Standard Design shall 
be determined from requirements of 
§9.4.2. Equipment performance shall 
ment the raquirements of $5 for OSECBE 
compliant building. 


(bh) 


i: 


HVAC Systems 


(a) 


Component capacities and 
efficiencies, 

Where an HVAC system has been 
designed, the HVAC model shall be 
conéistent with design documents. 
Kéechanical equipment efficiencies 
shall be adjusted fram actual design 
conditions to the rating conditions 
specified in 45, if required by the 
simulation model. 

Where no heating system has been 
specified, the heating system shall 
br assumed to be electric. The 
system characteristics shall be 
identical to the system modelled in 
the Standard Design, 

Where no cooling system has been 
specified, the cooling system and its 
characteristics shall be identical ta 
the system modelled in the 
Standard Design 


The service hot water system type and all 
related performance parameters, such as 
equipment capacities and efficiencies, in the 
Froposed Design shall be determined as 


follows: 
(a) 

Service Hat 
Water ib} 
(e} 


Where a complete service hot water 
system exists, the madel shall 


reflect the actual system type using — 


actual component capacities and 
efichencies, 

Where a sence hot water system 
has been designed, the service hot 
water model shall be consistent 
with design decurments. 

Where mo service hot water system 
exists, or is spectfied, no service hot 
water heating shall be modelled, 


fa) The service water heating 
system shall be of the same 
type ac the Proposed Design. 

(b) For residential facilities, hetels 
and hospitals the Standard 
Gesign shall have a solar hot 
water system capable of 
meeting 20%) of the hot water 
demand. 

[ए। Systems shall meet the 
efficiency requirements of 
PL 7, 2, 


Receptacle, motor, and process loads shall be Receptacle, motor and process loads 

9 : modelled and estimated based on the 
है building type or space type category, These 
Miscellaneous joods shall be included in simulations of the 


Loads 


building and shall be included when 


shall be modelled the same as the 
Proposed Design, 
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calculating the Standard Design and Proposed 
Design, All end-use load components within 
and asseciated with the building shall be 
modelled, untess specifically excluded by this 
Table, but net limited to, exhaust fans, 
parking garage ventilation fans, exterior 
building lighting, swirnming pool heaters and 
एव, elevators and escalators, 
refrigeration equipment, and cooking 
equipment. 
if the simulation program cannet model a Same as Proposed Design. 
component or system becheded in the 
Proposed Design, one of the following 
methods shall be used with the aporoval of 
the authority having jurisdiction: 

fa) Ignore the component if the anergy 

impact on the trade-offs being 


0 considered कि not significant, 

" ib) Model the component substituting 
Modelling a thermodynamically similar 
Limitations to component mosiel 


the Simulation ie) Model the HVAC system 
Pomponents or systerns using the 
HVAC system of the Standard 
Design in accordance with Section 6 
of this table, 

Whichever method 5 selected, the 

component shall be modelled identically for 

both the Proposed Design and Standard 


See ee ee eres 


Program 


Table 9-2: HVAC Systems Map for Standard Design 


Table 9-3 ; Power Adjustment Factors for Automatic Lighting Controls 


Automatic Cantral Device Oovtime occupency Al Others 
ond ered <300 हार 
o_o ३ 8 5: 

Programmable Timing Control 0% bh 

Oooupancy Sensor 0% तक 

छ्त्काह्आश्राए Sensor and Programmable ]5% i0% “Decupancy Sensor and Programmable [क्के 2. : #JO%” 


Ti mong Corie ing Contral 
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Hotel/Motel, 
Hospital Patient 
Rooms, Hotel Guest 
“Room, Resorts, 
Villas, = Sleeping 
Quarters in Mined- 
use. Buildings, 
Schools, 
Glassrooms/Lecture 


Buildings with Less 


Buildings with More Data 


Cerne! 


than or Equal to than. i2,500m* of -Server/Computer 


42,500 m of 
Conditioned Area 


Conditioned Area 


Rooms 


Name SystemA  —s_s SystemB SystemC = SystemD Ak Seb SPREE, 7 Seen System A System B System C System D 


System = Slit AC WRF; Variable VAY; Central cooling Computer Room air 
Type Refrigerant Flaw plant with variable conditioners 
i A 

Fan Constant Volume Constant volume Variable volume Constant volun 
Canvbral MRAM) = a ee ee ee 
Cooling Direct expansion Direct expansion Chilled Water with Direct expansion 
Type with ait cooled with air cooled water cooled with alr cooled 

condenser condenser condenser (एडल्ट छा 
Heating i. Heat Pump: 2. Heat Pomp 3, Electric NA 
Type Where ma heating Where no heating resistance: ‘Where 

system has been system has been no heating system 

specified of where specified or where has bean specified 

an electric heating an electric heating of where an electric 

system ohas been system has been heating system has 

specified in the spacified in the beenspecifiedinthe 

Proposed Design Proposed Design Propoded Design 

2. Fossil Fuel Boiler, 2. Fossil Fuel Boiler 2. Fossil Fuel Boiler 

FosailElectric Fossil Electric Fossil) Electric 

Hybrid: Where a Hybrid: Where a Hybrid: Where a 

heating system = heating system heating Bystem 

exists and 8 fessil exists and a fossil exists and @ fossil 

fwelhot water boiler fyelhotwater boiler fuel hot water boiler 

hag been specified in hasbeenspecifiedin has been specifled in 

__ जाए Proposed Design the Proposed Design the Proposed Design _|_|/|/+/+३++_ 
Notes: 


I. Buildings of the listed occupancy types or spaces in Mixed-use Auildings with the listed occupancy 


fypes. 


2. Where attributes make a building eligible for more than one systern type; use the predominant 
condition ta determine the Standard Design system type provided the non-predominant conditions 
apply te lass than 2,002) mi (square meter) of conditioned floor area. Use additional system type for 
nen-aredominant conditions if those conditions apply to mare than 7,000 m? (square meter) of 
conditioned fladr area 
Use additional system type for any space which has a substantial difference in peak loads andor 
operational hours compared to the predominant space type. Such spaces may Include but are not 


limited ta camputer/server rooms, retail areas in residential, or office buildings. 


3. One AHU per floor ata minimum, 


HVAC Systems 


The HVAC system type and related performance parameters for the Standard Design shall 
be determined from Table 9-2 and the follavring rules: 
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(a) Other components: Components and parameters not listed in Table 9-2 of otherwise 
specifically addressed in this subsection shall be identical to those in the Proposed 


Design. 


Exception to § 9.4.2(a): Where there are specific requirements in §5.2.2, the component 
efficiency in the Standard Design shall be adjusted to the lowest efficiency level allowed by 
the requirement for that component type. 


ib) All HVAC and service water heating equipment In the Standard Design shall be modelled 
at the minimum efficiency levels, both part load and full load, in accordance with 65.2.2. 

(c) Where efficiency ratings, such as EER and COP, include fan energy, the descriptor shall be 

broken down into its components so that supply fan energy can be modelled separately. 

Minimum outdoor air ventilation rates shall be the same for both the Standard Design 

and the Proposed Design except for conditions specified in $5.4.2.L, 

(e) The equipment capacity for the standard design shall be based on sizing runs for each 
orientation and shall be oversized by 5% for cooling and 25% for heating, ie., the ratio 
between the capacities determined by the sizing runs shall be .5 for cooling and 4.25 
for heating. 

(f] Uninet load hours for the Proposed Design shall not differ from unmet load hours for the 
Standard Design by more than 50 hours. Maximum number of unmet hours shall not 
exomed 300 for elther case. 


(d 


9.4.2.. Minimum Outdoor air rates: 


Minimum outdoor alr rates shall be identical for both the Standard Design and Proposed 
Design, except 


(a) When modelling demand controlled ventilation (DCV) in the Proposed Design DCV is not 
required in the Standard Design as per §5.2..3. 

ib) when the Proposed Design has a ventilation flow higher than the minimum required by 
CGECBC, the Standard Design shall be modelled as per the minimum ventilation rate 
required by CGECBC and the Proposed Design shall be modelled as per actual design 
(higher than Standard Design) 


9.4.2.2 Fan Schedules ~ 


Supply and return fans shall operate continuously whenever the spaces are occupied and shall 
be cycled to meet heating and cooling loads during unoccupied hours. 


9.4.2.3 Fan Power 
{a} For System Types 4, 8 and 0, 
Pin = Crh x 5] 


Where Pin = Standard Design fan power in watts 


emh = Standard Design supply alrflow rate auto-sized by the simulation software 


[0] For System Type C 
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Fan power shall be modelled as per efficiency limits specified in Table 5-9 using a static 
pressure of 622 Pa or the design static pressure, whichever is higher. The simulation software 
shall automatically calculate the Standard Design fan power based on the above Inputs. 


9.4.2.4 Design Airflow Rates 

Design airflow rates for the Standard Design shall be sized based on a supply air te room air 
temperature difference of l °C for cooling and l8°C for heating. The Proposed Design airflow 
rates shall be as per design. 

9.4.2.5 Economizers (airside and waterside) 


Airside economizers shall be modelled in the Standard Design as per the requirements of 
95.3.5. 


Exception to §9.4.2.5: Airside economizer shall not be modelled for Standard Design HVAC 
System Type A. 

9.4.2.6 Energy Recovery 

Energy recovery shall be modelled in the Standard Design as per the requirements of $5.3. 


9.4.2.7 Chilled Water Design Supply Temperatures 

Chilled water design supply temperature shall be modelled at 6.7°C and return temperature 
at 3.3°C. 

9.4.2.8 Chillers 


Only electric chillers shall be modelled in the Standard Design for System |. Chillers shall 
meet the minimum efficiency requirements indicated in Table 3-4 and Table 9-5, Chillers in 


the Standard Design shall be selected as per Table 9.6 below: 


बज गा उन: जा IPL 
<260 59. =. 47 5.8 
2260 & <530 Pe ors a 49 5.9 
2530 &<I,050 ae a Th 65 
2,050 &<i,580 ae 5.8 68 
2,560 6.3 7.0 


Table 9-§: Minimum Energy Efficiency Requirements for alr cooled Chillers 


_ChillerCapacity(kWr) CP IPLV 
> || छः ee Wave. a es 2.5 3.5 
i ina ee eee | 37 


Table 9-6 : Types and Number of Chillers for Standard Design 


404 


छत्तीसगढ़ राजपत्र, दिनांक 77 मार्च 2023 


[ भाग ॥ 


Peak Building Cooling Load (kW) Chiller Type 
<4,055 “<0 a WaterCooledScrewChiller 
“Z,055te7,]i0 |. 2@WaterCooledScrewChillersequallysied 
“e2Zll0  .. 2 more Water Cooled Centrifugal Chillers, equally 


sized such that no Chiller is greater than 2,573 kW, 


Exception te 9.4.2.8: Air cooled chillers are allowed to be modelled in the Standard Design if 
the Proposed Design has air cooled chillers. If the proposed building has a mix of air and water 
cooled chillers, then the Standard Design shall be modelled with a mix of air and water cooled 
chillers in the same proportion as ॥ the Proposed Design. 


9.4.2.9 Chilled Water Pumps 


Chilled and condenser water pumps for the Standard Design shall be modelled as per power 
and efficiency limits specified in ‘ 


Toble §-72. Standard Design chilled water purnps shall be modelled as primary-secondary 
with variable secondary flow, 


§-4.2.0 Cooling Tower 


Standard Design cooling tower shall be mogelled a5 an open circuit axial flaw tower with 
power and efficiency as per $5.3.3. The fans shall be modelled as two speed, 


Condenser water design supply temperature shall be 294°C छा 5.6°C approach to wet bulb 
temperature, whichever is lower, with a design temperature rise of 5.6°C. 

9.-4.2.7 Boller 

Standard Design boilers shall be modelled as natural draft boilers and shall use the same tuel 
as the Proposed Design. Boiler efficiency shall be modelled as per Table 5-4. 

9.4.2.2 Hot Water Design Supply Temperatures 

Hot water design supply temperature hall be modelled at 82°C and return temperature at 
54°C. 

9.4.2.73 Hot Water Pumps 


The Standard Design hot water pumps shall be modelled with a minimum efficlency of 70% 
and a pump power of 300 एगी-५7. 


Standard Design hot water purnps shall be modelled as primary-secondary with variable 
secondary flow, 
9.4.2..4 Campus/District Cooling Systems 


All district cooling plants shall be assumed to be on grid electricity, unless otherwise specified 
and supported through pertinent documents. New district plants shall comply with the 
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mandatory requirements of (5:08 irrespective of who owns and/or operates the district 
plant. 


Projects may choose either option A or option 5 given below for modelling campus, district 
cooling systems. 


Option A 


The cooling souree shall be redelled as purchased chilled water in both the Standard Design 
and Proposed Design. For the Standard Design, Table 9-2, shall be modified as follows: 


(a) Por System Type (; purchased chilled water shall be modelled as the cooling source. 
(b) System Types A and 5 shall be replaced with a two-pipe fan coil system with purchased 
chilled water as the cooling source. 


The chilled water/thermal energy consumption simulated by the software shall be converted 
to units of kWh and added to the overall building energy consumption. The following 
conversion factors shall be used to convert chilled water/thermal energy consumption to 
units of kWh, 


L ton hour = 0.85 kWh 
LMBtu = 2,000,000 Btu = 293 kWh 
Option 8 
The Standard Design shall be modelled as per Table 9-2 : HVAC Systems Map. 


For the Propoeed Design, model a virtual onsite chilled water plant with Chiller, Purnps and 
cooling towers modelled at minimum efficiency levels as per §9.4.2.7 to §9.4.2.0. Airside/low 
side capacities shall be modelled as per design and the plant capacities shall be auto-sized by 
the software. 


9.43 Compliance Thresholds for CGECBC compliant, CGECBC+ and Super- 


CGECBC Buildings : 


For buildings to qualify as CGECBC+ and Super-CGECBC Buildings, the WEP Method shall be 
followed for the Standard Design as detailed above. The Proposed Design for CGECBC+ and 
Super-CGECBC Buildings shall meet the mandatory provislons of $4.2, $5.2, 66.2, and $7.2. 


The EP! Ratio for CGECBC+ and Super-CGECBC Buildings shall be equal to or less than the EPI 
Ratios listed under the applicable climate zone in Table 9-7 and Table 9-8 of 99.5. 
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9.5 Maximum Allowed EPI Ratios 


Table 9-7 : Maximum Allowed EPI Ratios for Building in Composite Climate 


Building Type Composite 
ECC -+.+ अफस्‍क्‍ छहछऋ  ... Spe ECC 

Hotel (No Star and Star) i 0.92 0.8 
Resort i 0.88 0.76 
Hospital i “Hospital = i छा  4zOF || 
Outpatient L 0.85 O75 
Assembhy l 0.66 OFF 
Office (Regular Use) l 0.86 0,78 
Office (24 Hours) 0.88 0.76 
“KhookandUnwersity व «4.4% कुछ °° °° © 
Open Gallery Mall i 0.85 0.76 
“Shopping Mall ३... तह .... 674 
Supermarket i 0.84 O70 
Strip retail i O82 0.68. 


Table 9-8: Maximum Allowed EP! Ratios for Buildings in Warm and Humid Climate 


Building Tree “hitni< WomandHumid = 
ECB ५ ७. चद्ःचछछ . ... ऋएश#ण्हघ्कट 

Hotel (Mo Star and Star} 0.97 O.8L 
Resort i 0.88 jet .......... ]_ पनत्त्त्क्म् हक कक 
Hospital “Hospital ३... एछ्न्‍नह.. क्क्क 
Outpatient i Vt °° °°°+,4+,€ °«+«-&-°-°»«+o6 oo — 
Assembly i 0.88 0.80 
Office (Regular Use} | = 0.86 0.75 
Office (24 Hours) DEE 0.76 
“ShookandUnvessity व्‌ एफ छछ 
“OpenGaeryMal पु ्््य्पककछा कक ्फ 
Shopping Mall heya _ .4«-. .°.°+-«- +8 a2  — 
Supermarket 0.82 0.70 


“wee |. उऊततच्त्त्क्क्क्क्त्त्क्फ्छ्ा .4e.o« कक 


Bs 


Strip retail — 
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9.6 Schedules 


Table 9-9: Schedules for Business - Office Buildings 


Business - Office 


External 
Lighting Basement Ventilation semment Lighting 
Schedule 


| Elevator 
| Schedules 


ne 
EB 2 S\S/8/8\s/8 24 Hours 
Business 
Daytine 
| Business. 


24 Hewurs 
Business 


e|o | 
Business 


208 
०७००७७० [०७ [02s 
ca0o0800 [०७ [03s 
loos [035 [ o80 0.00 
05:00-0640 | 0.05. |o50 | 0.90 0.00 
06-00-0700 [0.20 |o20 | 0.00 | 0.00 
roo 

0.80 


es 


Business 


0.95 
23:00-24.00 | 


20:00 


22:00 
22:00 
23:00 


3:00-24:00 4.00 


[ भाग ॥ 


408 


छत्तीसगढ़ राजपत्र, दिनांक i7 मार्च 2023 


Table कुक Schedules for Business - Office Building Daytime Business 
Business 5 Office Daytime Business 


Lighting Schedule 


Occupancy Schedule 


6 /०१००० | 
=) a] बात 
dupyaayy 
| a 
ied AE 8 : : : 8 : g | 5 A : : 3 हु | 8 ; 8 ; 8 : 8 
dunaayy i 
aquauayuay E a a 
Age) 5 
MOP WES pf 


Sunaapy | 
SUB AYUCTy 


3 
2 8 
: 


| : 


S| ABE 


cr) es 
a 
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Table qn: Schedules for Business - Office Building 24-hours Business 


Business = Office 24-hour Business 


lie 


HVAC Fan 
On 
rs 


Funaayy 
jou 8007) 
Sugea 
#990998॥0 
2a 
धार । 
(निज, ayugy el 8/8/85 


Equipment 


Schedule 


x 
= 
: 
Fe 
ug 
& 
a 


[090 [090 [090 | 020 | 0.90 | 


Occupancy Schedule 


a = 
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Table 9-2: Schedules far Business - Server Room 


Business Building - Server Room 


HVAC 
Schedule 
(ON/OFF) 


74:00-75;00 L00 
[30 [io [eso] oso | 400 = 
शा जया जया जाए i 


050 [imo tt 
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Table 9-43: Schedules for Assembly Buildings (A) 


Assembly Buildings + Common Areas 


HVAC Fan Schedule (On/Off) 


Seating es Meeting/ 
/ Public 0 Conference 
Space 


External 
Lighting 
Schedule 


Basement Basement 
Ventilation | Lighting 


Elevator 
Schedule 


Time Period 


00:00-04:00 [000 | 
02:00-02:00 
02:00-03:00 [0.00 | fo | 
03:00-04:00 [0.00 | fo 
04:00-05:00 

] 


08:00-09:00 | 0.20 
09:00-20:00 | 0.50 4 


Oo]: O's 
Q 
ts) 
| od 
Q 
3 
ol 
=) 
i=) 


al Lond 
Pls 
o;}o 
o|¢ 
-_ के 
vie 
o};}o 
oO;}o 
० ० 
wy uw 
Q|o 
i 


[0.00 | 
fo.00 [7.00 4.00 


46:00-7:00 
[0.00 | 0.50 


47:00-48:00 
8:00-9:00 
i9:00-20:00 
20:00-22:00 
22:00-22:00 
22:00-23:00 
23:00-24:00 
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Table 9-44: Schedules for Assembly Buildings (8) 


Assembly Buildings 


Equipment 
Occupancy Schedule Lighting Schedule 
aout Schedule 
=< tod 
: : 
rf + wv wv a 
Time Period a o a 5. ० व is) a 
a ee a eee a है 
> पे फछे्ढ् ~ प्ले छेकफ प्ले 3S 
oe 2 £s 5 2 £5 # डिक 
= 8 7 a s & P=} ae a an 
se! 5 | 25) 88/] & | $8) & | $8 
nn et 20 ५ 20 us 20 


Ww 
a0 
०.० 


03:00-04:00 | 0.00 | 0.00 | 0.0 
04:00-05:00 | 0.00 | ।0.00 | |0.00 | 0.0 
05:00-06:00 | 0.00 | | 0.00 | [0.00 [000 | 
0.0 
[090 | 


06:00-07:00 (0.00 | |0.00 | 0.0 [0.00 [000 | 
4:00-2:00 | 0.70 0.80 [0.90 | 

42:00-3:00 | 0.70 0.80 075 [oso | [0.90 [0.90 | 

3:00-4:00 | 0.90 _ | 0.25 0.50 
44:00-5:00 | 0.90 | 0.25 [0.90 | [0.90 | 
45:00-6:00 | 0.70 0.80 0.75 [0.90 [0.9 [| 

46:00-7:00 | 0.70 0.80 [090 | [0.90 [0.90 | 
48:00-49:00 | 0.80 0.50 0.50 
49:00-20:00 |0.80 | 0.00 | 0.90 - 0.0 
20:00-2:00 [0.80 | 0.00 | [0.90 | 
27:00-22:00 | 0.70 | 0.00 [0.0 | 


22:00-23:00 [0.60 | 0.00 [000 [090 | 


4 
io 
3S 
9 
e 
° 


° 
io 
a 
co) 
99 
° 


° 
& 
ra) 
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Table प्रनप्रः Schedules for Assembly Buildings (C) 


f= 


Asse uildings - Museum 


WOKE SO }eay 
RUS hp 


Schedule 


(4७|॥१॥५३ 
LU Tees 
UOWeLoys3ay 
WunSnyy | 


फाग्रापफाज | 
LUMTIS TTA 


ae Equipment 
| Lighting Schedule echadule 


wonesoysey 
winasnyy 3 
es 
26) परगापापत्उ 
Es 5 wnasnyy 
| 8 
ut 


Tima Period 
02-00-03:00 
04:00-05:00 


Uo JEIOIsay is 
प्राच्णा[्ु 44 (8 I 


a25__[oso [oso | 030 


74:00-75:00 | 0.25 
- 


0७७ 
एज 
[०७ | 
०७ | 
Faso | 
reso | 
reso] 
reso] 
reco 


| | 0.00 


T6700 | 0.80 
-00-28:00 
0 [ozs | 
00 | ०००७ | 
[000 | 
000 | 

o.oo 
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Table 9-6: Schedules for Assembly Buildings (0) 


Assembly Buildings —- Gym and Transport 


Occupanc Equipment HAG 
pane Lighting Schedule दर Schedule 


Schedule (ON/OFF) 


Time Period 


Transport 
Buildings 
Transport 
Buildings 
Transport 
Buildings 
Transport 
Buildings 


> 
U) 


00:00-0:00 [0.00 | [0.0 | [0.00 | [0.00 | 
04:00-02:00 [0.00 | |0.00 | [000 | 
[0.00 | 


02:00-03:00 |0.00 | | 0.00 | 


03:00-04:00 

04:00-05:00 

05:00-06:00 | 0.50 | 

06:00-07:00 

07:00-08:00 | 0.90 | 

08:00-09:00 [0.90 [090 | 
09:00-0:00 | 0.50 | |0.90 | 
20:00-2:00 | 0.20 0.50 
2:00-2:00 | 0.00 | | 0.00 | 
42:00-3:00 
43:00-4:00 
34:00-45:00 | 0.00 | 
45:00-6:00 | 0.00 | 
6:00-7:00 | 0.00 | 
7:00-8:00 | 0.60 | 
48:00-9:00 | 0.90 | 
9:00-20:00 | 0.90 | 
20:00-22:00 | 0.60 _| 
243:00-22:00 | 0.20 
22:00-23:00 | 0.00 | 
23:00-24:00 | 0.00 | 
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Table 9-7: Schedules for Healthcare - Hospital Buildings (A) 


Healthcare - Hospital 


Occupancy Schedule 


In-Patient & 
Public Spaces 


ICU 
OPD & Offices 


Time Period 


Days/ week 
7 Days/ week 
7 Days/ week 


0:00-02:00 | 0.00 | 
02:00-03:00 | 0.90 | 0.00 | 0.00 | 


05:00-06:00 | 0.90 | | 0.00 | | 0.00 | 


[09 


emergency & 


Diagnostic, 
oT 


7 Days/ week 


~ 
00:00-0i:00 | 0.90 | 0.00 | 0.00 | 0.50 0.40 | 0.20 


}0.40 | .40 


03:00-04:00 | 0.90 | 0.00 | 0.00 | 0.40 0.40 | 0,0 
04:00-05:00 | 0.00 | 0.40 | 


| 0.40 | 40 


[090 [000 000 [050 [oxo [000 [000 
[090 [030 [030 [070 | as0| 020] 090 (090 | 090 [०७ (090 
[090 [0% [0३० [0७ | as0| 020] 09 (०७ [०७०७ (०७ 
085 [09 (09 [090 [09 | 090 


4] 08 o ण्ठ दी 
| >> | 2 , 2 
o ~ Ys +e om) YX rey ६: 
9. e Se 5 ध् Be 5 
५ हि 8५% हि] 80% 

है [8980 |S 80 83 | a 
3 « Sen o SEW o 
a. = ag 0 = ०७6 ° 


Days/ week 


7 Days/ week 
7 Days/ week 

Days/ week 
7 Days/ week 


BERBER : mis ee 


~ w 


roo [0.0 
एज जाए 
[040 [0० (0० 
050 एज 
a0 [०७० [0७ [०५० [००० [0७ | 
a0 एज 


0.50 


0.40 | 0.40 | 0.50 


0.0 


e)8]8|8|8 j is ve 


090 | 0.20 | 090 _| 0.90 | 0.90 | 0.90 | 0.90 | 


[030 [०७0 | aso | 050 | 
as [030 | 


[0390 [09s 


एज जाए 


[09० (0 % [090 [080 | 060 [०७ | oso | 
F030 [070030 [०७ [030 [०००७७ | os0| aso | aso [०७० 
[0३ 


0.95 


[०70 030 [030 [030 020 [०७० [०० | 


0.50 


[0०0] 


0.90 | [0.90 | 0.90 [0.90 0.90 | 
0.90 | 0.90 | 0.90 (0.90 | 


[090 030 [050 | 060 [०७० | oo | 
030 (090 | 030 | 050 [०७० 060 [०७०] 
[060 [0७0 (0७0 


0.30 


0.30 


[0०० [0०० 
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Table 9-48: Schedules for Healthcare - Hospital Buildings (8) 


Healthcare - Hospital 
HVAC Fan Schedule 


Service Hot Water 


(On/Off) 5 
=] 20 

& c 

2 | 2 

3 a | = कं छि 
४ | 76 ०ठ/ छ जे Building | Building 7 rer 
a Y er 6 ०७ ‘ c c 
an = a G3 Summer | Winters a o 
४ | ८०0 ० | eS 5 E 

= 2) ar] त 5 © @ © 
Time Period = Bisdales a a 
a a QA a ० wn is) 50 


: sad ei femaos | 


7 Days/ week 
7 Days/ week 
7 Days/ week 
7 Days/ week 
7 Days/ week 
7 Days/ week 
7 Days/ week 
7 Days/ week 


Cae roo foao [aso व्छि | 
ome 
roo _| 

roo. 
[000 foao [aso [050 
030 

[300 
[००० | [०७० | 
Sele 
oe 
eso a aE 

030 [०००७ | 


bP 
8 | 7 Days/ week 


O};]oa 


oO 


[=] 
Ww 
3 
Oo 
T 7 t i 7 
oO 
+ 
3 
Oo 
> 
Q 


bE 
जी किसी 30: 

03 
५ 
a 
Q 
Oo 

हे 

++ 3 ++ |++ | ++ Br 


22:00-22:00 
22:00-23:00 
23:00-24:00 
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Table फुनप्रर Schedules for Healthcore - Out-patient Healthcare Buildings (A) 


Healthcare - Out-patient Healthcare 


Time Period 


ए जाला जा [ooo | 
Fao [eco [00 Joi [ooo [०७ | 
[ooo [०0% [ooo [oso [ooo (०७ | 000 _| 
00 [oso [000 [000 _] 
[000 | 000 [000 [a0 _ [०0०0 [ooo | oo | 


foso[os0 [020 [oso [oso [oss oss | 
aao[oso [oso oso [eso [oss आधा जन 


030 ross | 
090 [090 [09 [oss [ass | 
एक joss | 


॥जता-! व 


raso[os0 [oso [oss oss | 
[0390 [oso [oss [oss | 
fos [oso [oss [oss [oss | 
foso [oso [oso [oss | | 
oo [oso [oso [oso [oso [oss [oss 
[020 [oss _ 09 [090 _]o30 _ 
ए जाला [ooo | 000 | 
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Table 9-20: Schedules for Healthcare - Out-patient Healthcare Buildings (8) 


Healthcare - Out-patient Healthcare 


HVAC 

Fan 
Elevator | Schedule 
Schedule 


Spaces 


(On/oft) | Lighting 
All Schedule 


Service Hot Water 
(SHW) 


Building | Building 
Summer | Winters 


External 


Basement 
Lighting 


Basement 
Ventilation 


045:00-02:00 | 0.05 fo 
02:00-03:00 | 0.05 lo 


04:00-05:00 | 0.05 ae 


00 
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Table 9-27 Schedules for Educational School Building (A) 
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Table 9-22: Schedules for Educational - School Buildings (8) 
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Table 9-23: Schedules for Educational - University Building (A) 
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Table 9-24: Schedules for Educational - University Buildings (8) 


Educational — University Buildings 
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Table 9-25: Schedules for Hospitality Buildings (A) 
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Service Hot Water (SHW) 
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Table 9-26: Schedules for Hospitality Buildings (8) 


Hospitality - Occupancy 
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Table 9-27: Schedules for Hospitality Buildings (C) 
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Table 9-28: Schedules for Hospitality Buildings (2) 


Hospitality — Equipment 


Equipment Schedule 
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Table 9-29: Schedules for Hospitality Buildings (E) 


Hospitality - HVAC Fan Schedules 
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Table 9-30 : Schedules for Shopping Complexes Buildings (A) 
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Table 9-30 Schedules for Shopping Complexes Buildings (8) 
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Table 9-32: Schedules for Shopping Complexes Buildings - Food Court 


Shopping Complex - Food Court 
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Time Period 
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03:00-04:0 
04:00-05:0 
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08:00-09:0 
09:00-40:0 
i0:00-4:0 
2:00-2:0 
2:00-3:0 
3:00-4:0 
i4:00-5:0 
45:00-46:0 
6:00-47:0 
7:00-8:0 


08० | 090 
F250 


22:00-23:00 
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Table 9-33: Schedules for Shopping Complex- Strip Retail & Supermall Buildings 


Strip Retail & Supermall 
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0. Appendix A: Default Values for Typical 
Constructions 


0.4 Procedure for Determining Fenestration Product 
U-factor and Solar Heat Gain Coefficient 


§4.2.. and §4.2..2 require that U-factors and solar heat gain coefficients (SHGC) be 
determined for the overall fenestration product (including the sash and frame) in accordance 
with ISO 5099. 


In several cases, ISO 5099 suggests that individual national standards will need to be more 
specific and in other cases the ISO document gives users the choice of two options. This 
section clarifies these specific issues as they are to be implemented for this code: 


(a) $4.4 of ISO 5099: For calculating the overall U-factor, ISO 5099 offers a choice 
between the linear thermal transmittance (4.4.2) and the area weighted method 
(4.4.3). The area weighted method (4..3) shall be used. 


(b) §4.2.2 of ISO 45099: Frame and divider SHGC’s shall be calculated in accordance with 
§4.2.2. The alternate approach in §8.6 shall not be used. 


(c) §6.4 of ISO 5099 refers the issue of material properties to national standards. 
Material conductivities and emissivity shall be determined in accordance with indian 
standards. 


(d) §7 of ISO 5099 on shading systems is currently excluded. 


(९) 98.2 of ISO 5099 addresses environmental conditions. The following are defined for 
India: 


For U-factor calculations: 


Tin = 24 °C 

Tout = 32 °C 

V= 3.35 m/s 

Trm,o ut= Tout 

Trm,in=Tin 

/(:50 W/m2 (square meter) 

For SHGC calculations: 

Tin = 24 °C 

Tour = 32 °C 

V=2.75 m/s 

Tim,out= Tout 

Trm,in=T in 

(5783 W/ m? (square meter) 

(a) +§8.3 of ISO 5099 addresses convective film coefficients on the interior and 

exterior of the window product. In §8.3. of ISO 5099, simulations shall use the 
heat transfer coefficient based on the centre of glass temperature and the entire 
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window height; this film coefficient shall be used on all indoor surfaces, including 
frame sections. In §8.3.2 of ISO 5099, the formula from this section shall be 
applied to all outdoor exposed surfaces. 


(0) §8.4.2 of ISO i5099 presents two possible approaches for incorporating the 
impacts of self-viewing surfaces on interior radiative heat transfer calculations. 
Products shall use the method in §8.4.2. of ISO 25099 (Two-Dimensional 
Element to Element View Factor Based Radiation Heat Transfer Calculation). The 
alternate approach in §8.4.3 of ISO 5099 shall not be used. 


0.2 Default U-factors, Visible Light Transmittance 


and Solar Heat Gain Coefficients for Unrated 
Fenestration Products 


All fenestration with U-factors, SHGC, or visible light transmittance determined, certified, and 


labelled in accordance with ISO 5099 shall be assigned those values. 


0. 


2._ Unrated Vertical Fenestration. 


For unrated vertical fenestration, both operable and fixed, the glass VLT reported by 
manufacturer must meet or exceed 0.37 (as it accounts for framing). The SHGC values 
reported by glass manufacturer must meet or exceed the prescriptive requirements in Table 
4-0 and Table 4- for compliance. 


U-factors for unrated vertical fenestration, both operable and fixed, shall be assigned as per 
Table 0-4. 


Table t0-4 Defaults for Unrated Fenestration (Overall Assembly including the Sash and Frame) 


All frame types Single Glazing 7.4 


Wood, vinyl, or fiberglass frame or metal Double Glazing (COG U 3.4 
frame with thermal break value >.6 W/m2 (square 
meter).K) 


Wood, vinyl, or fiberglass frame or metal Double Glazing (COG U 3.0 


frame with thermal break value <.6 W/im2 (square 
meter).K) 
Metal and other frame type Double Glazing 5.4 


0.3 Typical Roof Constructions 


For calculating the overall U-factor of a typical roof construction, the U-factors from the 
typical wall construction type and effective U-factor for insulation shall be combined 
according to the following equation: 
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| 
७७० ga 
] ॥। 

—————_ + 

U py yicalRoof O vy ipcalins ulation 
where 
UtotaiRoof Total U-factor of the roof with insulation 
Urtypical Roof U-factor of the roof 


Utypical Insulation U-factor of the effective insulation 


40.4 Typical Wall Constructions 


For calculating the overall U-factor of a typical wall construction, the U-factors from the 
typical wall construction type and effective U-factor for insulation shall be combined 
according to the following equation: 


l 
Orotatwalt = I 
—_————— + 
U 5, picalWall U sy ipcatins ulation 
where 
Urtotalwall Total U-factor of the wall with insulation 
Utypical wall U-factor of the wall 


Utypical insulation U-factor of the effective insulation 
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बक्का240-2%ंत्ववतालायवा 0९65 of Common Building and Insulating Materials®* 


Description 


Density 
Conductivity” k 
Specific Heat, 


Resistance R 


kg/m3 W/(m-K (॥7 (5००४८ ki/(kg-K) 


) meter)-K)/W 
Building Board and Siding 
Board 
Asbestos/cement board 900 0.57 - 
|. Cementboard .......... वर. हट  जउक्ाब्््ूकछआाः 
Fiber/cement board 4400 0.25 - 0.84 
000 0.49 - 0.84 
400 0.07 - 4.88 
300 0.06 हे 4.88 
Gypsum or plaster board 640 0.6 - 2,5 
Oriented strand boa rd(OSB)9tollmm 650. छत ३ 3.88 
Oriented strand board (OSB) 2.7 mm 650 - 0.2 .88 
"Plywood (douglas fir)42.7mm ~~ ब50...._ "77 हत4 .88 
~~" Plywood (douglas fir) 5.9mm ~~—~+540 i 0.5 4.88 
Plywood/wood panels 49.0 mm 550 - 0.9 .88 
Vegetable fiber board - 
"Sheathing, regular density’ उठता. 2390... 77 उक्व/ पाए 
Intermediate densitye 2.7mm 350. +. - O49. L3. 
.. Naitbase sheathing? 42.7 mm 400 : 0.39 3.3 
Shingle backer 9.5 mm _ 29 | «2-2 6 पर 
~ उप्र वं'गंंशाहफवाप. व] 240... दम 77 पद्धः 
Tile and lay-in panels, plain or acoustic 290 0.058 - 0.59 
laminated paperboard = 480. ° «0.072... °° © 4.38 
~ Homogeneous board from repulpedpaper 480... 02 77 _7/गएापपताए 
-«Aardboard®s—Ss—SSSSSSS फजफएशिर।ए।_कफज्ुएएए 
Mediumdensity = 800 | कक कप 
_-Highdensity, service-tempered +~+~«<880.~°*~ ठतऊठ्ग | ्््ज्प्तश़ा 
ss Gradeandservicegrade = = = एएएए 
"High density, standard-tempered grade 3040. 54 2 [aq density, standard-tempered grade 0i0 0.i44 - 3.34 


5 ASHRAE- Handbook of Fundamentals 
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Low density है 590 0.02 - .3 
Medium density 800 0.35 - .3 
High density 000 0.8 - - 
Underlayment 5.9 mm 640 - 4.22 .22 
Wafer-board 700 0.072 - .88 
Shingles 
Asbestos/cement 900 - 0.37 - 
Wood, 400 mm, 4390 mm exposure - - 0.0i5 .3 
Wood, double, 400 mm, 300 mm exposure - - 0.24 4.47 
Wood, plus ins. backer board 8 mm - - 0.25 i.3 
Siding - - - , - 
Asbestos/cement, lapped 6.4 mm - - 0.037 ,04 
Asphalt rollsiding 5 > 0.026 4.47 
Siding 
Asphalt insulating siding (2.7 mm bed) - - 0.26 .47 
Hardboard siding l mm - - ~ 0.22 4.7 
Wood, drop, 200 mm 25 mm - - 0.i4 i.47 
Wood, bevel! 200 mm, 2९११३ mm - - 0.4 4.47 
Wood, bevel 250mm, lappedi9mm .-. 0.8 का 
Wood, plywood, lapped 9.5 mm - - 0.i .22 
Aluminum, steel, or vinyl,/« over sheathing - - 0.4l 4.22 
Hollow-backed 
Aluminum, steel, or vinyt,i« over sheathing - - 0.32 4.34 
Insulating-board-backed 9.5 mm 
Aluminum, steel, or vinyl,/« over sheathing - - 0.52 - 
Foil-backed 9.5 mm 
Architectural (soda-lime float) glass 2500 हब - 0.84 
Building Membrane 
Vapor-permeable felt - - 0.044 - 
Vapor: seal, 2 layers of mopped 0.73 kg/m2 - - 0.24 - 
(square meter) felt 
Vapor: seal, plastic film - - Negligible - 
Finish Flooring Materials "Finish Flooring Materials. =~ ~~ ~~~ ~~ 
Carpet and rebounded urethane pad 9 0 - 0.42 : 
mm 
Carpet and rubber pad (one-piece) 9.5 mm 320 - 0.2 - 
Pile carpet with rubber pad 9.5 to 2.7 290 - 0.28 - 
mm 
Linoleum/cork tile 6.4 mm 465 - 0.09 - 


PVC/Rubber floor covering या - 0.4 - a 
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Rubber tile 25 mm i900 - 0.06 - 
Terrazzo 25mm - - 0.034 0.8 
Insulating Materials - 
Blanket and batt? : 
Glass-fiber batts 85 to 90 mm i0 to 4 0.043 - 0.84 
Glass-fiber batts 50 mm 8 to 3 0.045 to - 0.84 
0.048 
Mineral fiber 40 mm 30 0.036 - 0.84 
Mineral wool, felted 6 to 48 0.04 - - 
65 to 330 0.035 2 वि 
Slag wool. 50 to 90 0.038 - - 
255 0.04 - - 
305 0.043 - - 
350 0.048 - - 
400 0.05 - - 
“Boardandsiabs 3... 
Cellular glass. 30 0.048 - 0.75 
Cement fiber slabs, shredded wood 400 to 30 0.072 to - - 
with Portland cement binder 0.076 
Cement fiber slabs, shredded wood 350 0.082 - 3 
with magnesia oxysulfide binder 
Glass fiber board 60 0.032 to - 0.84 
0.040 
Expanded rubber (rigid) 70 0.032 - .67 
Expanded polystyrene extruded (smooth 25 to 40 0.022 to - .47 
skin) ,_ 0,030 
Expanded polystyrene, molded beads 45 to 25 0.032 to - .47 
0.039 
Mineral fiberboard, wet felted 460 0.038 - 0.84 
Mineral fiberboard, core or roof insulation 255 to 0.049 - - 
270 
Mineral fiberboard, acoustical tile? 290 0.05 - 0.8 
335 0.053 - - 
Mineral fiberboard, wet-molded, acoustical 370 0.067 - 0.59 
tile. 
Perlite board 60 0.052 - - 
Polyisocyanurate, aged unfaced 25to35  -0.020to - : 
ob tire ee aon ete a gos Be se ark ate 0.027 
Polyisocyanurate, aged with facers 65 0.0i9 - .47 
~~ Phenolic foam board with facers, aged “65 0.0i9 - - 


Loose fill 
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Cellulosic (milled paper or wood pulp} 35 to 50 0.039 to - .38 
en 0० 0.045 
Perlite, expanded 30 to 65 0.039 to - .09 
0.046 
65 0420 0.045 to - - 
0.052 
20 to 0.052 to - - 
80 0.06 
Mineral fiber (rock, slag, or glass)4 approx. i0 to 30 - 4.92 0.74 
95 to 30 mm 
Mineral fiber (rock, slag, or glass)4 approx. to 30 - 3.33 - 
0 to 220mm = 
Mineral fiber (rock, slag, or glass)4 approx. 2 to 30 - 3.85 - 
90 to 250 mm 
Mineral fiber (rock, slag, or glass)? approx. 3 to 30 - 5.26 - 
260 to 350mm _ 
Mineral fiber (rock, slag, or glass)4 90 mm 30to 55 - 2..to 2.5 - 
(closed sidewall application) 
Vermiculite, exfoliated 0 to 0.068 - i.34 
430 
64 to 96 0.063 - - 
Spray-applied 
Cellulosic fiber 55 to 95 0.042 to - - 
कक ०+ नल aneeyerneneentetiestrrrnrentebinereneh users sien 35० >क जल ४४ erase nntrtrrainevanir onus न न Harare {tore tarnish ete 90 ७ 0.049 नमन न PT FEST aE UPON HEPES ATOR EHD 
Glass fiber 55 to 70 0.038 to - - 
0.039 
Polyurethane foam (low density) 6to8 0.042 - .47 
40 0.026 - .47 
Polyurethane foam (low density) aged and 30 - 3.6 4.47 
dry 40 mm 
Polyurethane foam (low density) 50 mm 55 - .92 .47 
Polyurethane foam (low density) 20 mm 30 - - 3.69 - 
Urea formaldehyde foam, dry 8 to 20 0.030 to - - 
_ 0.032 
Roofing 
Asbestos/cement shingles i20 - 0.037 
Asphalt (bitumen with inert fill) 600 0.43 - - 
4900 0.58 - - 
2300 2.45 - - 
Asphalt roll roofing 920 - 0.027 4.54 
Asphalt shingles 920 : 0.078 4.26 
Built-uproofing 920 न 0.059 कि 
Mastic asphalt (heavy, 20% grit) 950 0.9 - - 
Reed thatch 270 0.09 - - 
Roofing felt 2250 4.2 - - 
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Slate 3 mm ee - 0.009 4.26 
Straw thatch 240 0.07 - - 
Wood shingles, plainand plastic-film-faced = - ae 0.466 4.3 
Plastering Materials 
Cement plaster, sand aggregate 860 0.72 - 0.84 
Sand aggregate 0 mm - - 0.0i3 0.84 
Sand aggregate20mmssts—~S~S~S - - 0.026 0.84 
Gypsum plaster 20 0.38 - - 
4280 0.46 - 4 
Lightweight aggregate ee. 720 - 0.056 - 
Lightweight aggregate 720 - 0.066 - 
Lightweight aggregate _ - - 0.083 - 
Perlite aggregate 720 0.22 : .34 
Sand aggregate 680 0.82 - 0.84 
Sand aggregate on metal J lath 49 m m - - 0.023 - 
Vermiculite aggregate 480 0.24 - - 
600 0.2 - - 
720 0.25 - - 
~~ 840 0.26 कि 
960 0.3 - - 
Perlite plaster 400 0.08 : 
600 0.9 - - 
Pulpboard or paper plaster 600 0.07 - - 
Sand/cement plaster, conditioned i560 0.63 - - 
Sand/cement/| ime plaster, conditioned युब40 : ~ 0.48 - - 
Sand/gypsum (3:4) plaster, conditioned 550 0.65 - - 
Masonry Materials 
Masonry units 
Brick, firedclay 2400 .2] to डर : 
.47 
2240 .07 to - - 
et he a en किकक 
2080 0.92 to - - 
— .i2 
920 0.8 to - 0.8 
0.98 
760 0.7 to - - 
0.85 
600 0.6व3 to - - 
0.74 
4440 0.52 to - = 
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280 0.43 to - - 
0.53 
220 0.36 to - - 
0.45 
Clay tile, hollow i cell deep 75mm - - 0.4 0.88 
Clay tile, holl ow icell deep 00m nC - 0.2 - 
Clay tile, hollow 2 cells deep 50 mm - - 0.27 - 
Clay tile, hol low 2 cells deep 200 mm - - 0.33 - 
Clay tile, hollow 2 cells deep 250 mm - - 0.39 - 
Clay tile, hollow 3 cells deep 300 mm - - 0.44 - 
Lightweight brick 800 0.2 - - 
~~ 770 0.22 : : 
Concrete blocks"! Limestone aggregate - - - . - 
~200 mm, 46.3 kg, 2200 kg/m? concrete, 2 
_cores = 
Concrete blocks Limestone aggregate - - 0.37 - 
~200 mm, i6.3 kg, 2200 kg/m? concrete 
with perlite-filled cores 
Concrete blocks"! Limestone aggregate - - - 
~300 mm, 25 kg, 2200 kg/m? concrete, 2 
co ae SCONES He i Pr cet लक es Ae ones कर 
Normal-weight aggregate (sand and - - 0.20 to 0.7 0.92 


gravel)~200 mm, 46 kg, 200 kg/m? 
concrete, 2 or 3 cores 
Normal-weight aggregate (sand and - - 0.35 - 
gravel)~200 mm, 46 kg, 200 kg/m? with 
perlite-filled cores 
Normal-weight aggregate (sand and - - 0.34 to 0.24 - 
gravel)~200 mm, 6 kg, 2200 kg/m3 with 
vermiculite-filled cores 
Normal-weight aggregate (sand and - 4 - 0.27 0.92 
gravel)~200 mm, 46 kg, 2i00 kg/m? “300 
mm, 22.7 kg, 2000 kg/m? concrete, 2 cores 


Medium-weight aggregate (combinations - - 0.30 to 0.22 - 
of normal and lightweight aggregate) ~200 
mm, 3 kg, 550 to 800 kg/m? concrete, 2 
cae ene 03065 ee ee 
Medium-weight aggregate (combinations - - 0.65 to 0.47 - 
of normal and lightweight aggregate) ~200 
mm, 43 kg, 550 to 800 kg/m3 with 
__________Petlite-filledcores  ै ै  "ूै ृ् ए फ"क्‍न्‍ हक ७ 
Medium-weight aggregate (combinations - - 0.58 - 
of normal and lightweight aggregate) ~200 
mm, 23 kg, 2550 to 800 kg/m? with 
_____vermiculite-filled cores _ 
Medium-weight aggregate (combinations - - 0.56 - 
of normal and lightweight aggregate) ~200 
mm, 3 kg, 550 to 800 kg/m? with 


molded-EPS-filled (beads) cores . 
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Medium-weight aggregate (combinations - - 0.47 - 
of normal and lightweight aggregate) ~200 
mm, 3 kg, 550 to 800 kg/m? with 
molded EPS inserts in cores 
Low-mass aggregate (expanded shale, clay, - - 0.34 to 0.29 - 
slate or slag, pumice) ~50 mm, 7 /2 kg, 
400 kg/ m2? (square meter)concrete, 2 or 3 


shale, clay, - - 0.74 - 
slate or slag, pumice) ~I50 mm, 7 4/2 kg, 
400 kg/ m? (square meter)with perlite- 
filled cores 
Low-mass aggregate (expanded shale, clay, - - 0.53 - 
slate or slag, pumice) ~I50 mm, 7 /2 kg, 
400 kg/ m2 (square meter)with 
vermiculite-filled cores ; 
Low-mass aggregate (expanded shale, clay, - - 0.56 to 0.33 0.88 
- slate or slag, pumice) 200 mm, 8 to 40 kg, 
2i50 to 380 kg/m? (square meter) 
concrete 
Low-mass aggregate (expanded shale, clay, - - .20 to 0.77 - 
slate or slag, pumice) 200 mm, 8 to 0 kg, 
50 to 380 kg/ m? (square meter) 
concrete with perlite-filled cores 
Low-mass aggregate (expanded shale, clay, - - 0.93 to 0.69 - 
slate or slag, pumice) 200 mm, 8 to 0 kg, 
50 to 380 kg/ m? (square meter) 


Low-mass aggregate (expanded shale, clay, - - 0.85 - 
slate or slag, pumice} 200 mm, 8 to 0 kg, 

50 to 380 kg/ m? (square meter} 

concrete with molded-EPS-filled (beads) 

Low-mass aggregate (expanded shale, clay, - . भम४ 0.79 - 
slate or slag, pumice) 200 mm, 8 to 0 kg, 

50 to 380 kg/ m? (square meter) 

concrete with UF foam-filled (0०९५ 
Low-mass aggregate (expanded shale, clay, - - 0.62 - 
slate or slag, pumice) 200 mm, 8 to i0 kg, 

i50 to 380 kg/ m? (square meter} 
concrete with molded EPS inserts in cores 
Low-mass aggregate (expanded shale, clay, - - 0.46 to 0.40 - 
slate or slag, pumice) 300 mm, 6 kg, 400 

kg/m3,concrete, 2 or 3 cores 
Low-mass aggregate (expanded shale, clay, - - .6 to .i - 
slate or slag, pumice) 300 mm, 26 kg, 7400 
kg/m3,with perlite-filled cores 

Low-mass aggregate (expanded shale, clay, - - 4 - 
slate or slag, pumice) 300 mm, i6 kg, 400 

kg/m3,with vermiculite-filled cores 


Stone, lime, or sand 2800 40.4 - - 


Quartzitic and sandstone 2560 6.2 - - 
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eee Sa : ai WT - - 
4920 .88 - 0.88 
~Calcitic, dolomitic, limestone, marble, ॥॥७..._ 2880. 4.33 : - 
planite 2560 337 : हि 
2240 2.34 - = 
3920 .59 - 0.88 
~~ 4600 4.45 : - 
Gypsum partition tile .75 by 300 by 760 : - 0.222 0.79 
mm, solid 
Gypsum partition tile .4 cells - - 0.238 - 
Gypsum partition tile .400 by 300 by 760 - - 0.294 - 
mm, 3 cells 
Limestone 2400 0.57 - 0.84 
meee > re Ban - हज 
Se or aera सं पलक 
Sand and gravel or stone aggregate 2400 .4 to 2.9 - - 
concretes (concretes with 750% quartz or 2240 3to26 2 0.80 to 
quartzite sand have conductivities in higher 4.00 
end of range) 2080 .0to.9 : 2 
Low-mass aggregate or limestone _ 920 0.9 to .3 - - 
concretes x! 
Low-mass aggregate or limestone i600 0.68 to - 0.84 
concretes Expanded shale, clay, or slate; 0.89 
expanded slags ;cinders; pumice (with i280 0.48 to - 0.84 
density up to 600 kg/m?); scoria (sanded 0.59 
concretes have conductivities in higher end 960 0.30 to : = 
of range) 0.36 
, 640 0.38 - - 
Gypsum/fiber concrete (87.5% gypsum, »(87.5% gypsum, 800 O24 + - O84 
2.5% wood chips) 

Cement/lime, mortar, and stucco i920 4.4 - - 
600 0.97 - = 
i280 0.65 - - 

Perlite, vermiculite, and pc polystyrene beads 800 0.26 to - - 
0.27 
640 0.20 to - 0.63 to 
0.22 0.96 
480 0.6 - - 
320 0.2 - - 
"Foam concretes 920 0.75 हे + 
600 06 है हे 
280 0.44 - - 
ii20 0.36 - - 
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0.84 
Polystyrene concrete (oven-dried) 255 to 0.37 0.84 
Ute te acre ia A rete 800 
Polymer concrete 950 .64 - 
2200 i.03 - 
Polymer cement 870 0.78 - 
Slagconcrete 960 0.22 : 
पु 0.32 - 
4600 0.43 - 
2000 .23 - 
Woods (72% moisture content) 
Hardwoods : 5 4.63 
oe He Ae - 
750 0.8 
680 to 0.7 to - 
aoe 725 0.8 
Maple 635 to 0.46 to - 
Lap te cen stent 700 0. i7 
Ash 65 to 0.i5 to - 
हि 670 0.6 
Softwoods - - 3.63 
Southe rn pine ae 570 to 0.4 to - 
_ 660 0.6 
Southern yellow pine 500 0.3 - 
~ Easternwhite pine 400 0.2 : 
~—"""Douglasfir/larch = ~~—~—~—«535to 0.44 to : 
StS i et aN asa SOR Rate nt OIE ae dk ee 
Southern cypress 500 to 0.i3 - 
हक यम 22 मर मम अप फल अल हद as 5 45 
Hem/fir, spruce/pine/fir 390 to 0. to - 
a 500 0.43 
Spruce 400 0.09 - 
पफच्पशा्पत्पध............ 55900. 009 |] 
West coast woods cedars 350 to 0.40 to - 
a ee aac a et a, 
Eastern white cedar 360 0.2 - 
California redwood 390 to 0.7 to : 
»ननननननननम ननन न क+ न न+ न क जनक न टन लिननन snes हट कप रलकन ८०५५ ५० ५६ eens 450 0. 4 2 
Pine (oven-dried) 370 0.092 .88 
Spruce (oven-dried) 395 0.2 4.88 
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‘Values are for mean temperature of 24°C. Representathe values for dry materials are intended 33 design [mot specification] 
values for materials in normal use. Thermal valued of insulating materials may differ from design values depending on in-situ 
propertios (6g. denaty and moisture cankent, orientation, etc.) and manufacturing variability. For properties of specific product, 
ise Waleed supplied by manuacturer or unblased tests. 
Symbol A also wed to represent thermal conductivity. 
"foes not include paper backing and facing, if any, Where insulation forms boundary (reflective or otherwise) of air space. 
"Conductivity varies with fiber diameter, Batt, blanket, and loose-fill mineral fiber insulations are manufactured to achiew 
ipecified R-values, the most common of which are listed in the table. Because of differences in manufacturing processes and 
material, the product thicknesses, densties, and thermal conductivities vary over considerable ranges for a specified R-value. 
Values are for aged products with gas-Impermeable facers on the two major surfaces. An aluminum foil facer of 25 pm thackress 
of greater bk generally considered impermeable te gases. For change im conductivity with age of expanded polyisocyanuratea, 
‘Cellular phenake insulation ray no benger be manufactured. Thermal conductivity and resistance walues do mot represent aged 
imeulation, which may have higher thermal conductivity and lower thermal resistance. 
Unaulating valves of acoustical tie vary, depending on density of board and on type, size, and depth of perforations 
Siaiued for fully groubted block may be approximated using walues for concrete with similar unit density, 
Valued for concrete block and concrete are at molsture contents representative of normal use, 
Nalues for metal or पाए siding applied over flat surfaces vary widely, depending on ventilation of the airspace beneath the siding: 
whether airspace is reflective or non-reflective; amd on thickness, type, and application of Insulating backing-beard ued. Values 
are averages for use as design guides, and were obtained from several guarded hat bow tests [ASTM Standare! C236) or calibrated 
hot bea (ASTM Stancerd C576) on heliow-backed types and types made using backing of wood fiber, foamed plastic, and glass 
fiber, Departures of £507 or more from these values may occur, 
Kyineyl specific heat = 0 kiy'{ke-K} 
Hee Adams (I97i), MacLean (542), and Wilkes [977]. Conductivity values listed are for heat transfer across the grein, Thermal 
conductivity of wood varios linearly with density, and density ranges listed are thase normally found for wood species given. if 
density of wood species ik not knoe, whe mebn Conductivity value. For extrapolation to other moliture contents, the following 
empirical equation Gelaped by Wilkes है 9795] may be used: 
Fs “4+ 
eine (Lard x 87 5 Wnt 07 200 asc हू L07? 7] 
whee | is density of करा wood in (शा, and Af is molsture cantene in percent. 
“From Wilkes (2979), an émperical equation for specific heat of reais wood at 2A5C is 
ag helenae: 
es + छ.॥ हर) 
पक (+॥0/0 Wy acs 
where cp accounts for heat of sorption and demated by 
Sc, 2 M(L92] = 20°? -3i6a ४ i0-F My 
‘ahenre नि bi Peoiture एऐड्राए 2 ता in percent by mass. 
"Slank space in reference calume indicates historical wales from previous volumes of ASHAAE Hondbook. Saurce of information 
__Sbuld not be determined. 
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. Appendix B: Climate Zone Map of India 
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District map of Chhattisgarh 


Districts of Chhattisgarh coloured 
by division: 

By Surguia division 

हर Bilaspur division 

[_] Durg aivision 

[By Raipur division 

हर Bastar division 


SG 
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वक्ाहवान District wise details of latitude and longitude of Chhattisgarh 


“3.No. City Latitude =—=—s~*«éCongitude=s=~=*~<Ct*é«< diate Type 
पा . गवााक्क्र... उठकर. हणाएएलॉडट 
2. Surajpur -  22.2I36°N —-B2.8680°E = = Composite = 
3. Balrampur . जबीफ बी. हआक्रए .... Composite 
4, Surguja OG N OBLIGE )|)CComposite 
5. Jashpur . 227875°N  §3.8473°E Composite 
“6. GaurelaPendra Marwahi = 22.52I77N——«CSSOSI®E—SCComposite 
7, Bilaspur . 324377N 82.278" E SC Campsite 
a. Mungeli FLITE N BI.7349" ए Composite 
9. Janjgit Champa 2.9706" N «2 ATS3"ES~SCComposite 
“i0. Korba —-335472°Ns«C«i GEE SSCComposite 
“ii डी... OOTS°N |) OB33362°E © Composite 
“2 De ...... ग़छ%ऊफ़ SCS DTP Composite 
जुड़, छाल... . राउफ्षाफा.. हाउक्कफह Composite 
का Bald . कक... शराफ़रह Composite 
का Rajnandgaon . उ>].उह हू... ह08फ7एए Composite 
“26. Kawardha . 220T06®N:C«*R2.2359"E Ss Composite 
“7. Raipur - 2LI97N 8L778PE Composite 
“i8. Mahasamund .. शा एण्फ 82.605 /°E Composite 
“29. ‘Dhamtari . खा्ाक्रफ़. झझकाकह | इ्ाफओह 
“20. _Baloda Bazar . गाउऊप्रावएक्. इहटवाउउफफक... Composite 
“2. Gariyaband . 20.257]°N 82.30] 87 ए Composite 
“22. Kanker .. 20,0990° N  20.I990°N ——s«SL.O755"E ~—s Composite 
“23. Kondagaon 9.84709 &).6035" E Composite 
“24. Narayanpur .. पफ्ग9क्क | हाउकऋफ | दणाएण्लीह0 
25. Bastar  |§§ क़्ाशाण्का. हाऊेओऊणएझ |  Warm&Humid 
26. Sukma . 8.0334"N R259 E Warm Humid 
“27. Bijapur “8608 NO छान्‍ठाकफ 77  Warm& Humid 


28. Dantewada SS”  IB8456°N 8I38309E  Warmm&Humid 
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2. Appendix C: Air-Side Economizer 
Acceptance Procedures 


72. Construction Inspection 
Prior to Performance Testing, verify and document the following: 


(a) System controls are wired correctly to ensure economizer is fully integrated (i.e. 
economizer will operate when mechanical cooling is enabled), 

(b) Economizer lockout control sensor location is adequate (open to alr but not exposed 
to direct sunlight nor in an enclosure; away from sources of building exhaust: at least 
8 meters away from cooling towers}. 

(c)System is provided with barometric relief, relief fan or return fan to control building 
pressure. 


i2.2 Equipment Testing 


Step १: Simulate a cooling load and enable the economizer by adjusting the lockout control 
set point. Verify and document the following: 


(a) Economizer damper modulates opens to 700$ outside air. 

(b) Return air damper modulates closed and is completely closed when economizer 
damper is LOO% open. 

(cj/Economizer damper is L00% open before mechanical cooling Is enabled. 

(d) Relief fan or return fan (if applicable) is operating or barometric relief dampers freely 
Swing open. 


Step 2: Continue from Step | and disable the economizer by adjusting the lockout control set 
point. Verify and document the following: 


(a) Economizer damper closes to minimum ventilation position. 
[0] Return air damper opens to at or near 00%. 


(c) Relief fan (if applicable) shuts off or barometric relief dampers close. Return fan (if 
applicable) may still operate even when economizer is disabled, 
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3. Appendix 0: Compliance Forms 


Envelope Summary 


Chasttiogarh Creegy Coreeration Bullcing Code 2037 Conplance Forres 


Project Infa Paraject Audiiregs. 


For Building Department Use 


Project Built-up 
Area | m? [square 
meter] 
Project Aboye- 
grade Area | mi? 
[square meter 


Praject Conditioned 
Area [ en? [square 
meter 


Applicant Mame and 
Address 


Project Climatic 
Dome = 
O Hospitality 


Deserigtion : 


CGECeC | \CGECEC+ Compliant ore CGECBC 


Building 
Classification 


Compliant Campliant 


Ree 
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Compliance Whole Building Performance Guildling Trade-off Method- 


Meet Envel Complante 
Approach od ope Comp 


| Building Envelope 


Toaal Wertkal Gross Exterior KiM= % Window to 
Femestration dea ‘Wall Area Wall Ratio 
[raugh opening) (wane 


Vertical 

Fenestration 

Area 
Caloulation 


Tatal Skylight area of Gross Exterior limes ॥00 
{rough opening) Roo! Area equals ‘Ss Skylight to 
roof ratio (SRA) 


Skylight Area 


Calculation 


Daylighting Surnimary 


% aboye-grade floor area meeting th 
UDI requirement for 50% of the 
potential day-lit time in & year 


Wall (Minenum 
Inesullaglicnn L- 
Factor’) 
(Minimum 


Fenestration | 
| जिव्रशाजाएं SHGC [or SC) 


विज! 


जा] 
Assembly | 
Qverhang / Side-fins / Box Frame 
Projection (yes oF fa. 


Hf yes, enter Projection Factor for each 
orientation and effective SHGC 


7 


i 
| 


भाग J छत्तीसगढ़ राजपत्र, दिनांक 7 मार्च 2023 


45] 


Envelope Checklist - 


thhathgarh Eresegy छक्का न्यू Coole 2077 Compliance Forres 


Location 
on Plans 


= | 
= 


| | | trardmittance — सलल 
42.2 Opa ine 
| Construction ai 
Coe lia ता 
Coo कक व - कर 


न लक Dale 

prescripilve 

fall Bullding envelope indicate sealing, caulking, || 
sealing asketing. and weather strippin 

Prescriptive Compliance Option (Section 4.3) 


[| [3 [छक 


बयतज | Vegetative cool | Specify the solar reflectance, 
ii root emittance, and reherence 
standamnds 


aw ee जाताध मिलयओ 
है Wall __ 


434 (2) Indicate U-factors on हु 
| fenestration fenestration schedule, Indicate 
if values are rated एा default. tf 
values are default, then specify | 
| frame type, glazing layers, gag 
width and lovw-& 
(2) Indicate SHOC or $C on 
fenestration schedule. indicate 
if values are rated of default. 
(3) indicate VLT of fenestration 
schedule. indscate if values are 
rated or detault, 
| (4) indicate if overhangs or side 
fing of box-frame projection are 
used for compliance purposes. lf 
=, provide projection factor 
calculation and equivalent SHGC 
calculation. | ॥ 
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fenestration UW 
factor exemption 


Skylights 


Specify if applicable, specify 
Unc onditigned space 
percentage, and specify 


(2) Indicate U-factors on 
fenestration schedule. Indicate 
if values are rated or default, if 
values are default, then specihy 


| frame type, glazing layers, gap 
| width and lew-«, 


(2) indicate SHGE or SC an 
fenestration schedule, Indicate 
if walises are rated ता default. 
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Comfort System and Control Sum mary 


Chasttigarh Cefdennition Bullcing Code 220) Complaren forme 


Project Date 
Addres 
a 


Project Built-up 
Area (4g.mic 
Praject Abowe- 
grade area (50 |: 
Project 
Canditioned 4nea 
[sq.m 


Applicant Name 
and Address: 
Project Climatic 
fone: 


Project Description 
Griehy describe Natural ventilation, mechanical Ventilation, Low energy comfort system, heating and 
comfort syster cooling mechanical equipment, percentage area distribution for the installed system, 


type and features. | and related Information. 


| Compliance System efficiency Prescriptive Method Whole Building Performance 
Option Method 


————————— सा फक्‍ अइइअअअफकडडफफडक:क:5डफअफअकसकअफ€अअक्‍डइक्‍फक्‍अक्‍अल्‍बअइक्‍ऊक्‍क क्‍उस  क्न्ड्केन 
Equipment The following information 5 required to be incorporated with the mechanical 
Schedules equipment schedules onthe plans. Por propects without plans, fill in the required 
Information below. 


Cooling Equipment Schedule 


Heating Equipment Schedule 


Brand | Model | Capacity 
Name No, ki 


Eeonominer 
r 


Testing 
Standard 
5 
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Comfort System & Controls Checklist 


किक Raengy Conuerantins Guikding Code 2002 Coreplisnne Forrre 


The following information is necessary te check a building permit apalication for compliance with the mechanical | 


requirements in the Energy Conservation Buading Cade, 


Informadion Riequined Loca tice 
oni Plans 


| Comfart Systems and Central 
Mandatory Provisions (Section 5.2) 


Eee = eae 
outdoor air in accordance with § 5.2. and 
Guidetines specified im NEC 
5.2.2 Minimum Space Conditioning | Provide equigment schedule with type, capacity, 
Equipment Effkiencies efficiency 
fae ese ee 


Time-clock Indicate thenmostat with might setback, 2 
different day types per week, and 2-howr manual 
avertide. capable of retaining programming and 
time setting during bass of power for a period of 
at beast 20 hours 

cies? et oon ॥०४ ४ 
band minimum if the system provides both 
Indicate thermostats are interlocked to prevent 
simultaneaus heating and cooling, where 
Separate heating and cooling systems are there 
inditate separate thermestat comtrel far space 
types mentioned in 4 5,.2,3,2.0] 

5.2.5.4 Occupancy Combrals Indicate cocupancy conbrols for space types 

mentioned in $ 5,2.3,3 


Fan Corbrals Indkate two-speed motor, pony moter, or 
variable speed drive fo control the fans and 
controls dhall be capable to reduce the fan speed 
ta 84285 two third of installed fanpower 
caulking, pasketing, ard 
weather-stripping Pal 

of 


ping Insulation Indicate A-walue 
insulation 


| B25 Indicate all air supply and exhaust equipments 
having VFO shall fave dampers that 
automatically close upon the  siluationa 
imenioned का के 5.2.3.5 


Quctwork and Plenum insulagion | Indicate A-value of 
insulation 
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System Balancing Show written balance report for HVAC systema 
serving pores with & tatal conditioned arta 
exceeding SOO प्रा! [oquane meter} 


Condensers "| indicate location of condenser and source of | | + 
water used for condenser | 
seaacat commer 


indicate all Hotels and hospitals have solar water 
heating @quipmernt installed for hat water design 

| Capacity as per § $.2.9.] 

| Indicate service water heating equipment shall 

| meet the pertormance and efficiency as per § 
52.972 
Indicate supplementary heating system 5 | 
designed in consideration with § 5.2.9.3 | 
indicate the Piping ¥ 
insulation के compliant 
with § 5.2.6.2, 
Indicate vertical pipe risers serving water heaters 
and storage tanks are as per § 5.2.9.5 
Indicate the heated are provided with 9 
wagour retardant pool cover an the water 
Surlao® and temperature control and minimum 
insulstion value a5 per के 5.2.9.6 


= 


comdender), itt total installed capacity and 


eae at a ed 


| Air-Econamizer Indicate air economizer 4 capable of modulating 
(OGEORC/CGECEC+/Super: sutside-air and return-air dampers ta supply 
OGECBC) 50% of design supply alr quantity 95 qutsile-air 
हि for respective building typ 
Viaber-econom lpr indicate water economizer ६ pable of 
(CGECECCGECRC+/Super- providing S03 का the expected sytem cooling 
load al outside air temperatures of LO*C dry- 
bulb 72°C wet-bulb and below, if the designed 
is a respective buildime r. a 

indicate where required by 4 5.3.4 ecanamizers | 
shall be capable of providing partial cooling even 
) when additional mechanical cooling bs required 


Cooling Tawers 


Indicate air economizers are equipped with 
controls as specified in § 5.3.4.4 
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॥एफ्शांा Valves Indicate water cooled air-conditioning have tea- 
way automatic Golalion vahres and pump motors 
greater than of equal to 3.7 kV Is controlled bry 

= variable speed drives 


Variable Speed Drives | indicate Chilled water or condenser water 
eyabenss corply with either § 5.3.5. or § 5.3.5.2 
Unitary, Split, Packaged Air indicate the type of systern, cooling capacity. 
व ००४ | | 
(पक Building 


Centralized Gemand Shed Indicate the building has. Building Management 

Contrals Syatem, with all Mechanical cooding and heating 
systems having PLC to the zone level shall have | 

__| the contre! capabilities mentioned in § 5.2.4.2 

Supply Air bemperature reset Indicate multi tone mechanical cooling and 
heating stems shall have controls ta 
automatically reset supply air lemnperatuee in 
response to building loads or outdoor air 
temperature by at Inast 25% of the ditference 
between design supply alr bemperature and the 
design roam alr temperature, 
Indicate chilled water systems exceeding 250 KW 
shail have controls to auiemeatically reset supply 
water temperatures by representative building 

ir temperature __ 
535 indicate that the mechanical systems comply 


with मै 5.2.4 ard §5.2.5 


L Indicate Farid in Vial systems shall hawe controls 
or devices to limit fam motor demand as per 
है $5.25. 


Heat Recovery indicate for all Hospitality and Healthcare, heat 
recovery effectiveness, and efficiency of oll and 
gas fired bolbers _ 


Service Water Heating Indicate all Buildings, Hotels and hedpitals have 
solar water heating equipment installed for hot 
water design capacity as per §5.3.07 


Tatal mi Efficiercy- हु Attach simulation report fee gil 
Alternate Compliance approach 


| | §.3.3 Low Energy Comfort Systems Indicate system type and list the exemption 
| claim 
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Proposed Lighting Power (Interior) 


Lighting and Controls Summary 
Chhattisgarh Energy Conservation Building Cade 2022 Compliance Farms 


Projectinfa | P roject Address: 7 
For Building Department 
beet eee ed Use 


| Project Bullt-up Area [ rr’ [Square 
meteri|: 


Project Abowe-grade area | वाले 

[square meter: 

Project Conditioned Area (mn! 

[square meter): > हि 
Applicant Name and Address: हु 


Project Climartic Zone: 


Compliance Option ||| Space by Space | 
method | 


Maximum Allowed Lighting Power (Interior, Section 6.3.2 or 6.3.3) 
Lacation हु 
[fear शएकानात0,]).] Gecupancy Description 


L_] Whole Building Method 


Iovwesd Area in m? | Allowed = 
| Watts per वा squaine Area 
[square meter) meber] 


** Document all exceptions  Tatal Allowed Watts 


“Location Fixture Description 


Allowed Watts in me 
perm? (square | (square 
~meterjorperim | meter 


for Im for 
perimeter) 
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भा es 
ee a [ae 
Total Proposed Watts may not exosed Total Allowed Watts Total Proposed Watts 
| for Exterlor ; 
Lighting & Controls Checklist 


Chhattisgarh Energy Conservation Building Code 2022 Compliance Forms 


The following information is necessary to check 9 building penmnit applkation for compliance with the lighting 
requirements in the Chhattegarh Energy Conservation Building Code 2022. | 


Applicabiligy | Cede Component Information Required || 


n Building 
on Plans Department 
Motes 


Mandatary Prowisions (Section 62} 


= mon a 
| | || 62.. | Automatic shutoff | Indicate automatic shutoff 
loath  CCCUpSNCY SENSORS 
! | Space contra Provide schedule with type, 
ned iat boca ti oes. 


Contral in | Provide manual or automatic contre! device schedule with 
aes type and features, indiate locations 
BME "०० “१० 
contral | astronomical time saitch 


Additional control | Provide schedule with type, 
indicate locations 


| Indicate wattage per face of 
| Exit signs 
Prescriptive Interior Lighting Power Compliance Option (Section 6.3) 
| Leo compliance Indicate whether project is complying with the Building Area 
Method (6.3.2) ar the Space Function Method (6.3.3) 
63.2 Building area Provide lighting schedule with wattage of lamp and ballast and 
method number of fottures. Document all exceptions 
Space function Provide lighting schedule with wattage of lamp and ballast and 
method umber ता Fock uanes. Qocunent all exceptions. | 
| Lurniraire Indicate the wattage of installed luminaires on the floor plan, 
In case of luminaires containing permanently installed ballasts, | 
the operating input wattage has to be provided, either from 


manufacturer's catalogues of values. from independent testing | 
laboratory reparts, 


Combrals CGbCa+ Provide centralized control system schedule with type and 
features, inditale locations 
CGECHC Buildings 


Prescriptive Exterior Lighting Power Compliance Option (Section 6.3.5) 


63.5 | External fghit Provide lighting schedule with wattage of lamp and ballast and 
number of fistures, Document all exceptions. 
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Electrical and Renewable Energy Systems Summary 


Chhattiqgarh Erecgy Conervagion Buel ng Coeds 2022 Comedance Forme 


Project Infe Project Address 


| Date 
Far Building | 
patient Use 


Project Bualt-up 4rea 


Project Above-grade 
Area fev’? [square 
| meter] 
Project Conditioned 
Area fm? = (square 
meter}] 
Applicant Name and 
re 


| Propect Climatic Zone 


Project Description 
Briefly describe electrical syetems 
and renewable energy Installed in 
the facility 


Transformers, Diesel Generater sets, Uninterruptible Power Supply, 
Renewable Energy Systems and related information 


Compliance Approach Prescriptive Methed «= Whole Building Performance Method 


| Transformers 


Type of Transformer Ory Type Transformers Gil Type Transformer 


Transformer Losses KM Rating of / Loseas 50s | लड़ 
Transformer Laading in ki 


Efficiency at L00% Load 
Renewable Energy Systems 
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Capacity and Type of Remewable 
Energy Installed 


Electrical and Renewable Energy Systems Checklist 


Chhattingacs Energy Comervetenn Building Code 2002 Complisnce Fora 


The following infarmation is menessary to check 8 building permit application for compliance with the Electrical 
and Renewable Energy requirements in the Chhattisgarh Energy Conservation Building Code 2022, 


Apolicability ] Cade | Component 
Section 
8 | Al 
= 


Electrical and Renewable Energy Systems 
Mandatory Provisions (Section 5.2) 


Pe 
wl Maximum Allowable | Provide losses at 50% load and L00% load, 

Power Translonner capacity and efficiency 

Losses = 


| Measurement ard For fess than 


Reporting of 500 EVA 


Transtormer Losses transioemer 
Minstse! are 
load. 
| | 722 "Energy Efficient Indicate the motor class IE2/E3/IE4, 
Mobars: | 
Li Ce tf ae ४ ४ te oe 


Project Address 


Building 
Gepartment 


Information Required 


hor above जाए 
EWA additional 
Cts amd PTs 
are Installed 


WL 


Indicate the Voltage drop for feeders shall not 
exceed 2% at design load Voltage drop for 
branch circuit shall net exceed 3% at design 


oS class: 
version of & 2625, 


accuracy and 
digital meters 
Mator nameplate indicates nominal full-load 
motor efficiencies and full-load power factor. 


indicate the motor horsepower ratings dees not 
exceed 20% of the caloulated maximum load 
being served, 


calibrated of 
kW hawe efficiency according to the letest 
7.23 Diesel Generator Sets | Indicat= the star rating of the 
Diesel Generator Set 
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Chock-KMietering and | 
Manitering 


Power Factor 


|| Correction 


Power Distribution 
Systent 


Uninterruptible 
Power Su - | 


Ranewable Enargy 
Systens 


Renewable Energy 
Generating Zane 


Main Electrical 
Service Panel 


Demarcation on 
| Documents 


Indicate the services exceeding l000 kWA have 

permanently installed electrical metring to 

record kia, kWh and total power factor, Amd 

provgion for display of current in each phase, 

voltage between each phase and between each 

phase and ntwtral and total harmonic distortion 
eritage of total current 


| Indicate the services not exceeding 7000 kVA 


but over 65 kVA shall have permanenthy 
installed electric metering to record kif’, kWh 
and power factor or kVARh on hour! sis. 
Indicate the services not exceeding 55 kVA shall 
have permanently installed electric metering to 
record RV h on hourly basis. 

Indicate in case of tenant based building, for 
recording metering should be provided at a 
location from where each tenant could attach 
the services 


Indicate that the power factor correction has 


been maintained at the point of connection. 
Indicate the power cable has been sized so that 
the distribution losses do not exceed the valu 
mentioned im the coube. 

indicate the UPS meets or exceed the energy 
efficiency requirements listed in the table 7-4. 


Indicate the buildings have provision for | 


installation of renewable energy systems in the 
future on rooftop or the site 

Indicate a dedicated REGZ preferably Solar 
Photovoltaic (SPV Generation System 
following the guidelines of CSERC. 


Indicate the REGZ is free of any obstructions 
within tts boundarbes and from shadows cast 

Hy objects adjacent to the zone 

indicate the minimum rating is displayed on the 
main electrical service panel. And space is 
reserved for the installation of dowble pole 


circuit breaker for future solar electric 


installathon. 

Location for inverters and metering equipment, 
Pathway for routing of conduit from the REG2Z to 
the point of interconnection with the electrical 
service, 

Routing of plumbing from the REG to the 
water-heating system and, 

Structural design loads for roof dead and live 
hoad, 
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4. Appendix ६: BEE approved list of software 
to show compliance’ 


Table 74-7 Bureau of Energy Efficiency Approved Software for Demonstrating Compliance with 


CGECBC 
Tahaan re 
Whole Bullding Performance kiethod 


Daylighting 


7 This ig not an all-inclusive list, The current list of approved software is available at BEE website 


(https: /www. beeindia.goy.in,'], 


Software 
AECOsim 
Design Builder 
DOE? 
Energy Plus 
eQUest 
HAP 

ID4-ICE 
IES-VE 

Open Studies 
Simergy 
Trace? oD 
TRAMSYS 
Visual DOE 
BEP-ENAIS 


AGI32 [Licaso) 


Daysim 

Design Builder 
DIVA 
Groundhog 
IES-WE 

Open Studia 


Radiance Rhino-Grasshopper with Daylighting Plugins 


Sel aira 


Sensor Placement + Optimization Tool (SPOT) 
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राजस्व विभाग 
कार्यालय, कलेक्टर, जिला बेमेतरा, छत्तीसगढ़ एवं पदेन उप-सचिव, छत्तीसगढ़ शासन, राजस्व 
एवं आपदा प्रबंधन विभाग 


बेमेतरा, दिनांक 3 नवम्बर 2022 


क्रमांक 209/अ-82/भू-अर्जन/2022.--चूंकि राज्य शासन को यह प्रतीत होता है कि इससे संलग्न अनुसूची के खाने () से (4) में 
वर्णित भूमि की अनुसूची के खाने (6) में उसके सामने दिये गये सार्वजनिक प्रयोजन के लिये आवश्यकता है अथवा आवश्यकता पड़ने की 
संभावना है. अतः भूमि अर्जन, पुनर्वासन और पुनर्व्यवस्थापन में उचित प्रतिकर और पारदर्शिता का अधिकार अधिनियम, 2073 (जिसे wag 
पश्चात्‌ अधिनियम 203 कहा जायेगा) की धारा 7 की उप-धारा (7) के उपबंधों के अनुसार सभी संबंधित व्यक्तियों को इसके द्वारा इस आशय 
की सूचना दी जाती है कि राज्य शासन एतद्द्वारा अनुसूची के खाने (5) में उल्लेखित प्राधिकारी को उक्त भूमि के संबंध में धारा i2 के अंतर्गत 
दी गयी शक्तियों का प्रयोग करने के लिए प्राधिकृत करता है :-- 


अनुसूची 
भूमि का वर्णन धारा १2 के द्वारा सार्वजनिक प्रयोजन 
जिला तहसील नगए/ग्राम लगभग क्षेत्रफल प्राधिकृत अधिकारी का वर्णन 
(हेक्टेयर में ) 
Gi) (2) (3) (4) (5) (6) 
बेमेतरा बेमेतरा बहेरा .9 अनुविभागीय अधिकारी राजस्व, सिरवाबांधा जलाशय 
प.ह.न॑ं. 25 बेमेतरा, जिला बेमेतरा. के डुबान में प्रभावित 


भूमि. 


भूमि का नक्शा (प्लान) का निरीक्षण अनुविभागीय अधिकारी (राजस्व), बेमेतरा के कार्यालय में किया जा सकता है. 


बेमेतरा, दिनांक 3 नवम्बर 2022 


क्रमांक 20/अ-82/भू-अर्जन/2022.--चूंकि राज्य शासन को यह प्रतीत होता है कि इससे संलग्न अनुसूची के खाने () से (4) में 
वर्णित भूमि की अनुसूची के खाने (6) में उसके सामने दिये गये सार्वजनिक प्रयोजन के लिये आवश्यकता है अथवा आवश्यकता पड़ने की 
संभावना है. अतः भूमि अर्जन, पुनर्वासन और पुनर्व्यवस्थापन में उचित प्रतिकर और पारदर्शिता का अधिकार अधिनियम, 2073 (जिसे wae 
पश्चात्‌ अधिनियम 2073 कहा जायेगा) कौ धारा 77 की उप-धारा (7) के उपबंधों के अनुसार सभी संबंधित व्यक्तियों को इसके द्वारा इस आशय 
की सूचना दी जाती है कि राज्य शासन एतद्द्वारा अनुसूची के खाने (5) में उल्लेखित प्राधिकारी को उक्त भूमि के संबंध में धारा i2 के अंतर्गत 
दी गयी शक्तियों का प्रयोग करने के लिए प्राधिकृत करता है :-- 


अनुसूची 
भूमि का वर्णन धारा १2 के द्वारा सार्वजनिक प्रयोजन 
जिला तहसील नगए/ग्राम लगभग क्षेत्रफल प्राधिकृत अधिकारी का वर्णन 
(हेक्टेयर में ) 
(i) (2) (3) (4) (5) (6) 
बेमेतरा बेमेतरा सिरवाबांधा 0.32 अनुविभागीय अधिकारी राजस्व, सिरवाबांधा जलाशय 
प.ह.नं. 46 बेमेतरा, जिला बेमेतरा. के डुबान में प्रभावित 


भूमि. 


भूमि का नक्शा (प्लान) का निरीक्षण अनुविभागीय अधिकारी (राजस्व), बेमेतरा के कार्यालय में किया जा सकता है. 
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बेमेतरा, दिनांक 3 नवम्बर 2022 


क्रमांक 277/HA-82/Y-SASHA/2022.— feb राज्य शासन को यह प्रतीत होता है कि इससे संलग्न अनुसूची के खाने () से (4) में 
वर्णित भूमि की अनुसूची के खाने (6) में उसके सामने दिये गये सार्वजनिक प्रयोजन के लिये आवश्यकता है अथवा आवश्यकता पड़ने की 
संभावना है. अतः भूमि अर्जन, पुनर्वासन और पुनर्व्यवस्थापन में उचित प्रतिकर और पारदर्शिता का अधिकार अधिनियम, 2073 (जिसे wae 
पश्चात्‌ अधिनियम 2073 कहा जायेगा) की धारा 77 की उप-धारा (7) के उपबंधों के अनुसार सभी संबंधित व्यक्तियों को इसके द्वारा इस आशय 
की सूचना दी जाती है कि राज्य शासन एतद्द्वारा अनुसूची के खाने (5) में उल्लेखित प्राधिकारी को उक्त भूमि के संबंध में धारा i2 के अंतर्गत 
दी गयी शक्तियों का प्रयोग करने के लिए प्राधिकृत करता है :-- 


अनुसूची 
भूमि का वर्णन धारा १2 के द्वारा सार्वजनिक प्रयोजन 
जिला तहसील नगरए/ग्राम लगभग क्षेत्रफल प्राधिकृत अधिकारी का वर्णन 
(हेक्टेयर में ) 
) (2) (3) (4) (5) (6) 
बेमेतरा बेमेतरा नवलपुर .07 अनुविभागीय अधिकारी राजस्व, ढारा जलाशय के डुबान 
Wer. 24 बेमेतरा, जिला बेमेतरा. में प्रभावित भूमि. 


भूमि का नक्शा (प्लान) का निरीक्षण अनुविभागीय अधिकारी (राजस्व), बेमेतरा के कार्यालय में किया जा सकता है. 


छत्तीसगढ़ के राज्यपाल के नाम से तथा आदेशानुसार, 
जितेन्द्र कुमार शुक्ला, कलेक्टर एवं पदेन उप-सचिव. 


कार्यालय, कलेक्टर, जिला सरगुजा, छत्तीसगढ़ एवं खसरा नम्बर vad 
; यर 
पदेन उप सचिव, छत्तीसगढ़ शासन, राजस्व एव G5 ( - ) 
आपदा प्रबंधन विभाग 
824/I 0.8 
सरगुजा, दिनांक 77 जनवरी 2023 824/2 0.044 
824/3 0.04 
PUI /02/HA-82/202-22.— Gf राज्य शासन को इस 824/4 0.0 
85 0.797 


बात का समाधान हो गया है कि नीचे दी गई अनुसूची के पद (१) में 
वर्णित भूमि की अनुसूची के पद (2) में उल्लेखित सार्वजनिक प्रयोजन 878/ 0.050 


के लिए आवश्यकता है. अत: भूमि अर्जन, पुनर्वासन और पुनर्व्यवस्थापन ie ene 
में उचित प्रतिकर और पारदर्शिता का अधिकार अधिनियम, 2073 2 el 
(जिसे एतद्‌ पश्चात्‌ अधिनियम, 203 कहा जावेगा) की धारा 9 के ik Bee 
अन्तर्गत इसके द्वारा यह घोषित किया जाता है कि उक्त भूमि की उक्त ater) oe! 
प्रयोजन के लिए आवश्यकता है :-- आर 28 
923 0.37 

92/ 0.06 

अनुसूची 922/ 0.4 

(4) भूमि का वर्णन- 922/2 0.068 

(क) जिला-सरगुजा 948/2 0.38 

(@) तहसील-लखनपुर 947/ 0.38 

(ग) नगर/ग्राम-कुसू 947/3 0.097 


(घ) लगभग क्षेत्रफल-5.229 हेक्टेयर 946 0.060 
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GE) 


7472 
943/2 
046/2 
943/4 
945/ 
943/ 
940/3 
937/ 
936/ 
7020/ 
702 
7022 
704/ 
997 
7024/ 
7324/3 
7024/3 
7024/4 
7029 
027 
7025/ 
7034/ 
704/ 
7037/ 
7040 
7045 
7065/2 
7053 
7325 
7333 
7054 
7055/ 
723/3 
7059 
7058 
7237/2 
726 


(2) 


0.045 
0.06 
0.90 
0.036 
0.004 
0.032 
0.048 
0.340 
0.66 
0.745 
0.024 
0.036 
0.032 
0.093 
0.03 
0.020 
0.020 
0.024 
0.028 
0.0 
0.042 
0.084 
0.032 
0.028 
0.08 
0.046 
0.028 
0.06 
0.06 
0.028 
0.028 
0.040 
0.048 
0.028 
0.405 
0.077 
0.093 


() (2) 
7275 0.028 
7224/ 0.77 
332 0.072 
379/4 0.032 
]273/2 0.053 
37 0.028 
732 0.073 
335 0.05 
336 0.052 
7334/5 0.024 
334/6 0.024 
334/7 0.024 
7334/8 0.024 
7370/ 0.00 
379/2 0.028 
367 0.032 
368 0.069 
372 0.2 
7374/ 0.223 
323 0.024 
030/4 0.028 
056/ 0.008 
23/6 0.040 
940/7 0.024 
942 0.024 
योग 8] 5.229 


(2) सार्वजनिक प्रयोजन जिसके लिए आवश्यकता है-पुटा जलाशय 


योजना के नहर निर्माण हेतु. 


(3) भूमि का नक्शा (प्लान) का निरीक्षण अनुविभागीय अधिकारी 


(रा.), उदयपुर के कार्यालय में किया जा सकता है. 


छत्तीसगढ़ के राज्यपाल के नाम से तथा आदेशानुसार, 
कुंदन कुमार, कलेक्टर एवं पदेन उप-सचिव. 


